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AMENDMENTS TO THE CLAIMS 

1-2. (Cancelled) 

3. (Previously presented) A modified biomaterial useful for the dismutation of 
superoxide comprising a biomaterial substantially compatible with a biological system and at 
least one non-proteinaceous catalyst for the dismutation of superoxide bound to the surface of 
the biomaterial, wherein the non-proteinaceous catalyst for the dismutation of superoxide 
comprises a manganese or iron chelate of a pentaazacyclopentadecane compound represented 
by the following formula; 




wherein M is a cation of a transition metal selected from the group consisting of 
manganese and iron; 

wherein R, R", Ri. R'l, R^. R's. Rs, R'a. R4. RV. R5. R's, Re, R'e, R7, RV. Rs, Re. Re, and R'9 
independently represent hydrogen, or substituted or unsubstituted alkyi, aikenyl, alkynyl, 
cycloalkyi, cydoalkenyl, cycloalkylalkyi. cycioalkylcydoalkyl, cycioalkenylalkyl, alkylcydoalkyl. 
alkylcycloalkenyl, alkenylcydoalkyi, alkenylcydoalkenyl. heterocydic, aryl and araikyi radicals; 
or 

one or more of (a) Ri or R'l and R2 or R'^, (b) R3 or R'3 and R^ or R'4, (c) Rs or R's and 
Re or R'e. (d) R7 or RV and Ra or R'a, and (e) R9 or R'^ and R or R' together with the carbon 
atoms to which they are attached independently fomi a substituted or unsubstituted, saturated, 
partially saturated or unsaturated cyclic or heterocydic ring having 3 to 20 cari^on atoms and 
any of R, R\ Ri, R'l, R2, R2. R3, R sp R4, R4, R5. R's. Re, Re. R/. RV. Re. R'e. R9. and R'^ not 
forming said cyclic or heterocyclic ring are as defined above; or 

one or more of (a) R or R* and Ri or R*i, (b) R2 or R2 and R3 or R3, (c) R4 or R4 and R5 
or R's, (d) Re or R*6 and R7 or RV, and (e) Rg or R'e and Rg or R'g together with the carbon atoms 
to which they are attached independently form a substituted or unsubstituted nitrogen containing 
hetenDcycie having 2 to 20 carbon atoms and any of R, R', Ri, R',, R2, R2, R3, R 3, R4, R4, Re, 

R's, Rqt R'er Rr, R 7. Ra. Ra, Rq. and R'a not forming said heterocycle are as defined above, 
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provided that when the nitrogen containing heterocyde is an aromatic heterocyde which does 
not contain a hydrogen attached to the nitrogen, the hydrogen attached to the nitrogen as 
shown in the above formula, which nitrogen is also in the macrocyclic ligand or complex, and 
the R groups attached to the induded carbon atoms of the macrocyde are absent; or 

one or more of (a) R and R\ (b) Ri and R'l, (c) Rz and Rz, (d) R3 and R3. (e) R4 and R'4. 
(f) R5 and R's, (g) Re and R'e, (h) R7 and RV, (i) R© and R e, and 0) Re and together with the 
carbon atom to which they are attached independently fomi a saturated, partially saturated, or 
unsaturated cyclic or heterocyclic ring having 3 to 20 carbon atoms and any of R, R', Ri, R'l, R2, 
R 2, R3, R 3. R4, R 4. R5, R's. Re, Re. Rr, R V. Rs, R'a. R9. and R\ not forming said cydic or 
heterocyclic ring are as defined above; or 

one of R. R', Ri. R'i, R2, R2. R3, R'a, R4, R^, R5. R's, Re. R'e. R7, R?, Rs, R's. Re, and R'g 
together witti a different one of R, R', Ri, R'l. R2, R'2. R3. R3. R4r R4, Rs. R 5, Re, Re, R7, RV, Re, 
Re. Ra. and R'g which is attached to a different carbon atom in the macrocydic ligand may be 
bound to form a strap represented by the formula: 

- {CH2)x ~ M ~ (CH2)w - L — (CHz)^ - I - (CH2)y — 

wherein w, x, y and z independently are integers from 0 to 1 0 and M, L and J are 
independently selected from the group consisting of alkyl, alkenyl, alkynyl, aryl, cydoalkyl. 
heteraaryl, alkaryl, alkheteroaryl, aza, amide, ammonium, oxa, thia, sulfonyl. sulfinyl, 
sulfonamide, phosphoryl, phosphlnyl, phosphino, phosphonium, keto, ester, alcohol, carbamate, 
ur^a, thiocarbonyl, borates, boranes, boraza, sllyl, slloxy, silaza and combinations thereof; and 
combinations thereof and any of R, R\ Ru R'l, R2, R'2, Rs, R'3, R4, RU, R5, R's, Re, Re. R?, R'?, 
Rsi R's, Rsf and R 9 not forming said strap are as defined above; and 

wherein X. Y and Z are independently selected from the group consisting of halide, 0x0, 
aquo, hydroxo, alcohol, phenol, dioxygen, peroxo, hydroperoxo. alkylperoxo, arylperoxo, 
ammonia, alkylamino, arylamino, heterocydoalkyi amino, heterocydoaryl amino, amine oxkJes, 
hydrazine, alkyf hydrazine, aryl hydrazine, nitric oxide, cyanide, cyanate, thiocyanate, 
isocyanate, isothiocyanate, alkyl nitrile, aryl nitrile, alkyl isonitrile. aryl isonitrile, nitrate, nitrite, 
azido, alkyl sulfonic ackl, aryl sulfonic acid, alkyl sulfoxide, aryl sulfoxide, alkyl aryl sulfoxide, 
alkyl sulfenic acid, aryl sulfenic add, alkyl sulfinic add, aryl sulfinic add, alkyl thiol carboxylic 
add, aryl thiol carboxylic acid, alkyl thiol thiocarboxylic add. aryl thiol thiocarboxylic acid, alkyl 
carboxylic add (such as acetic add, trifluoroaoetic add, oxalic acid), aryl carboxylic add (such 
as benzoic add, phthalic add), urea, alkyl urea, aryl urea, alkyl aryl urea, thiourea, alkyl 
thiourea, aryl thiourea, alky! aryl thiourea, sulfate, sulfite, bisulfate, bisulfite, thiosutfate, 
thiosulfite. hydrosulfite, alkyl phosphine, aryl phosphine, alkyl phosphine oxide, aryl phosphine 
oxide, alkyl aryl phosphine oxide, alkyl phosphine sulfide, aryl phosphine sulfide, alkyl aryl 
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phosphine sulfide, alkyi phosphonic acid, aryl phosphonic add, alkyl phosphinic acid, aryl 
phosptilnic acid, alkyi pliosphinous acid, aryl phosphinous acid, phosphate, thiophosphate, 
phosphite, pyrophosphfte, triphosphate, hydrogen phosphate, dihydrogen phosphate, alkyl 
guanidino, ar^ guanidino, alkyl aryl guanidlno. alkyl carbamate, aryl carbamate, alkyl aryl 
carbamate, alkyl thiocarbamate aryl thiocarbamate. alkyl aryl thiocarbamate, alkyl 
dithiocarbamate. ary! dithiocarbamate, alkyl aryl dithiocarbamate, bicarbonate, carbonate, 
perchlorate, chlorate, chlorite, hypochlorite, perbromate, bromate, bromite, hypobromite, 
tetrahaiomanganate, tetrafluoroborate, hexafluorophosphate, hexafluoroantimonate, 
hypophosphite, iodate, periodate, metaborate. tetraarjrt borate, tetra alkyl borate, tartrate, 
salicylate, succinate, citrate, asoorbate, saccharinate, amino acid, hydroxamic acid, thtotosylate, 
and anions of ion exchange resins. 
4-8. (Cancelled) 

9. (Previously presented) The modified blomaterial of claim 3 , wherein the 
biomaterial substantially compatible with a btological system is selected from the group 
consisting of metals, ceramics, polymers, and composites thereof. 

10. (Previously presented) The modified biomaterial of claim 9. wherein the 
biomaterial substantially compatible with a biological system is a metal selected from the group 
consisting of stainless steel, tantalum, titanium, nltlnol, gold, platinum, (nconel, iridium, silver, 
tungsten, nickel, chromium, vanadium, and alloys comprising any of the foregoing metals and 
alloys. 

11-17. (Cancelled) 

1 8. (Previously presented) The modified biomaterial of claim 9, wherein the 
biomaterial substantially compatible with a biological system is a ceramic selected from the 
group consisting of hydroxyapatite, tricalcium phosphate, and alumlnum-calcium-phosphorous 
oxide. 

19-25. (Cancelled) 

26. (Previously presented) The modified biomaterial of claim 9, wherein the 
biomaterial substantially compatible with a bfological system is a polymer selected from the 
group consisting of: polyurethane, polyureaurethane, polyalkylene glycols, polyethylene 
teraphthalate, ultra high molecular weight polyethylene, polypropylene, polyesters, polyamldes, 
polycariDonates, polyorthoesters, polyesteramides, polysiloxane. poJyolefins, 
polytetrafluoroethylene. poiysulfones, polyanhydrides, polyalkylene oxides, polyvinyl halides, 
polyvinyledene halides, acrylic, methacryllc, polyacrylonitrile, polyvinyl, polyphosphazene, 
polyethylene-co-acrylic add, silicone, block copolymer of any of the foregoing polymers, random 
copolymers of any of the foregoing polymers, graft copolymers of any of the foregoing polymers, 
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crosslinked polymers of any of the foregoing polymers, hydrogels, and mixtures of any of the 
foregoing polymers. 

27-51. (Cancelled) 

52. (Curently amended) A modified biomaterial useful for the dismutation of 
superoxide comprising a copolymer of at least one non-proteinaceous catalyst for the 
dismutation of superoxide and a biomaterial monomer substantially compatible with a biological 
system, wherein the non-proteinaceous catalyst for the dismutation of supero)dde comprises a 
manganese or iron chelate of pentaazacyciopentadecane compound represented by the 
foi lowing formula: 




wherein M is a cation of a transition metal selected from the group consisting of 
manganese and iron^ 

wherein R, R'. Ri, R'l, R2, R'z, R3, R3, R4. RV, Rs, R's, Re, Re, R?, RV, Re. R'a. Rs, and R'9 
independently represent hydrogen, or substituted or unsubstituted alkyi, alkenyl, alkynyl, 
cydoalkyl. cydoalkenyl, cydoalkylalkyf. cycloalkylcycloalkyl. cycloalkenylalkyi, alkylcydoalkyi, 
alkylcydoalkenyl, alkenylcycloalkyi, alkenylcycloalkenyl, heterocyclic, aryl and aralkyi radicals; 
or 

one or more of (a) Ri or R'l and R2 or R'a. (b) Rg or R'3 and R4 or R'4, (c) Rs or R's and 
Re or R'e, (d) R7 or R7 and Rg or R's, and (e) R© or Rg and R or R together with the carbon 
atoms to which they are attached independently form a substituted or unsubstituted, saturated, 
partially saturated or unsaturated cyclic or heterocyclic ring having 3 to 20 carbon atoms and 

any of R, R\ Ru R'l, R2. R'2, Ra, R'a. R4. Rs. R3, Re, R'e, R7, R?. Re. R'a. Ro, and R'9 not 

forming said cydic or heterocydic ring are as defined above; or 

one or more of (a) R or R' and Ri or R'i, (b) Rz or R'2 and R3 or R'3, (c) R4 or R'4 and R5 

or R 5, (d) Rs or R'e and R7 or R'7. and (e) Re or R'5 and R9 or Rg together with the carbon atoms 

to which they are attached Independently form a substituted or unsubstituted nitrogen containing 

heterocycie having 2 to 20 carbon atoms and any of R, R". Ri, R'i. f^a, R'2. 1^, R'3, Ri» R4, R5. 

Rsp Re, R'op R7. RVt Ra, R'e. Rs. and R'9 not forming said helerocyde are as defined above, 
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provided that when the nitrogen containing heterocycle is an aromatic heterocycle which does 
not contain a hydrogen attached to the nitrogen, the hydrogen attached to the nitrogen as 
shown in the above fonnula. which nitrogen is also in the macrocyclic ligand or complex, and 
the R groups attached to the Included carbon atoms of the macrocycle are absent; or 

one or more of (a) R and R\ (b) R^ and R'l. (c) Rz and R 2» (d) R3 and R'3. (e) R4 and R4. 
(f) Rs and R 5. (g) Re and Re, (h) R7 and RV, (i) Re and R"a, and Q) Rg and R^ together with the 
carbon atom to which they are attached independently form a saturated, partially saturated, or 
unsaturated cydic or heterocyclic ring having 3 to 20 carbon atoms and any of R. R', Ri. Ri, R2, 
R 2, R3, R 3, R4. RV R$, R's, Re. R's. Rr, Ry Re. R'«. R9, and R^ not forming said cydic or 
heterocyclic ring are as defined above; or 

one of R, R', Ri, R'-j, R2, R'21 Rs? Rs* R41 RVr Re? R'si R6» R'e* R/i R'/i Rs. R'fl» Ro^ ^nd R'9 
together with a different one of R, R\ Ri, R'l, Rz, R'z, R3. R'a. R4, R 4, Rs, R's. Re. R e, R?, RV. R«. 
R'e, Rg. and R'g which is attached to a different carbon atom in the macrocydic ligand may be 
bound to form a strap represented by the formula: 

- (CH2)x - M - {CHzh - L - (CHz)^ - I — (CH2)y - 

wherein w, x, y and z independently are integers from 0 to 1 0 and M, L and J are 
independently selected firom the group consisting of alkyi, alkenyl, alkynyl, aryl, cydoalkyl, 
heteroaryl, alkaryl, alkheteroaryl, aza, amide, ammonium, oxa, thia, sulfonyl, sulfinyl, 
sulfonamide, phosphoryl, phosphinyl, phosphino, phosphonium, keto. ester, alcohol, carbamate, 
urea, thiocarbonyl, borates, boranes. boraza, sllyl, siloxy, silaza and combinations thereof; and 
combinations thereof and any of R. R\ Ri, RS, Rz, Rz. R3. R3. Ra, R\ Rs. R's, Re. R'e, R7. RV, 
Rd> R 6> and R a not forming said strap are as defined above; and 

wherein X, Yand Z are independently selected from the group consisting of halide, 0x0, 
aquo, hydroxo, aJoohol, phenol, dioxygen, peroxo, hydroperoxo, alkylperoxo. arylperoxo, 
ammonia, alkylamino, arylamino, heterocycloalkyi amino, heterocycloaryl amino, amine oxides, 
hydrazine, alky! hydrazine, aryl hydrazine, nitric oxide, cyanide, cyanate, thiocyanate, 
isocyanate, isothiocyanate, alky) nitrile, aryl nitrile, alkyI isonitrile, aryl isonitrile, nitrate, nitrfte, 
azido, alky! sulfonic acid, aryl sulfonic acid, alkyI sulfoxide, aryl sulfoxide, alkyl aryl sulfoxide, 
alkyI sulfonic add, aryl sulfenic acid, alkyl sulfinic add, aryl sutfinic add, alkyl thiol carboxylic 
add, aryl thiol carboxylic add. alkyl thiol thiocarboxylic add, aryl thiol thiocarboxylic add, alkyl 
carboxylic add (such as acetic acid, trifluoroacetic add, oxalic add), aryl carboxylic add (such 
as benzoic acid, phthalic acid), urea, alkyl urea, aryl urea, alkyl aryl urea, thiourea, alkyl 
thiourea, aryl thiourea, alkyl aryl thiourea, sul^te, sulfite, bisulfate, bisulfite, thiosulfate, 
thiosulfite. hydrosulfite, alkyl phosphine, aryl phosphine, alkyl phosphine oxide, aryl phosphine 
oxide, alkyl aryl phosphine oxide, alkyl phosphine suiRde, aryl phosphine sulfide, alkyl aryl 
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phosphrne sulfide* alkyl phosphonic acid, aryf phosphonic acid, alkyi phosphlnic acid, aryl 
phospl^inic acid, all^yl phosphinous acid, aryi pliosphinous acid, pliosphate, thiophosphate, 
phospi^ite, pyrophosphite, tripliospliate, liydrogen pliosphate, dihydrogen phosphate, allcyl 
guanidino, aryi guanidino, aikyi aryi guanidino, alkyi cart)amate, aryl carbamate, alkyl aryl 
carbamate, aikyi thiocarbamate aryl tiiiocartamate, alkyi aryi thiocarbamate, alkyl 
dithiocarbamate. aryl dithiocarbamate. alkyl aryl dithiocarbamate, bicaibonate, carbonate, 
perchlorate. chlorate, chlorite, hypochlorite, perbromate, bromate, bromite, hypobromite, 
tetrahalomanganate, tetrafiuoroborate. hexafluorophosphate. hexafluoroantirDonate, 
hypophosphite, iodate, periodate, metaborate, tetraaryl borate, tetra alkyl borate, tartrate, 
salicylate, succinate, citrate, ascorbate, saccharinate, amino acid, hydroxamic add. thiotosylate, 
and anions of Ion exchange resins. 
53.-54 (Cancelled) 

55. (Previously presented) The modified biomaterial of claim 52, \Arfierein the non- 
proteinaceous catalyst is present at a concentration of about 0.001 to about 25 weight percent. 

56, (Previously presented) The modified biomaterial of claim 55, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.01 to about 10 weight percent. 

57. (Previously presented) The modified biomaterial of claim 56, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.05 to about 5 weight percent 

58, -63 (Cancelled) 

64. (Withdrawn) A process for producing a biomaterial modified by surface covalent 
conjugation with at least one non-proteinaceous catalyst for the dismutation of superoxide or at 
least one precursor ligand of a non-proteinaceous catalyst for the dismutation of superoxide, the 
process comprising: 

a. providing at least one reactive functional group on a surface of the biomaterial 
to be modified; 

b. providing at least one complementary reactive functional group on the non- 
pnjteinaceous catalyst for the dismutation of superoxide or on the precursor ligand; and 

c. conjugating the non-proteinaceous catalyst for the dismutation of superoxide 
or the precursor ligand with the surface of the biomaterial through at least one covalent 
bond. 

65. (Withdrawn) The process of claim 64, herein the non-proteinaceous catalyst for 
the dismutation of superoxide is conjugated with the surface of the biomaterial by a photo- 
chemical reaction. 
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66. (Withdrawn) The process of claim 64, wherein the non-proteinaceous catalyst for 
the dismutation of superoxide or the precursor ligand is covalently bound directly to the surface 
of the bromaterial. 

67. (Withdrawn) The process of claim 64. further comprising providing at least one 
linker capable of reacting with both ihe reactive functional group on a surface of the biomateriai 
to be modified and the complementary reactive lunctional group on the non-proteinaceous 
catalyst for the dismutation of superoxide or the precursor ligand, wherein during said 
conjugation at least one reactive functional group on the surface of the article and at least one 
complementary reac^ve functional group on the non-proteinaceous catalyst for the dismutation 
of superoxide or the precursor ligand form a covalent bond with the linl^er. 

68. (Withdrawn) The process of daim 67, wherein the linker is selected from the 
group consisting of: polysaccharides, polyalkylene glycols, hexamethyl diimidi-isocyanate. silyl 
chloride, polypeptides, and polyaldehydes. 

69. (Withdrawn) The process of claim 64, wherein the reactive functional group on 
the surface of the biomateriai is selected from the group consisting of: add halide (XCO- 
wherein CI, F. Br, I), amino (HjN-). isocyanate (OCN-), mercapto (HS-), glyddyl (H2COCH-), 
carboxyl (H0CO-), hydroxy (HO-), and chloromethyl (CIH2C-). 

70. (Withdrawn) The process of claim 64, wherein the complementary reactive 
functional group on the non-proteinaceous catalyst for the dismutation of superoxide or the 
precursor ligand is selected from the group consisting: of amino (-NH2), cart^oxyl (-OCOH), 
isocyanate (-WCO), mercapto (-SH), hydroxy (-OH), silyl chloride (-SiCIa), add halide (-OCX 
wherein X= CI, F, Br, I), halide (-X wherern X= 01, F, Br. I), and glyddyl (-HCOCH2). 

71. (Withdrawn) The process of claim 64, wherein the non-proteinaceous catalyst for 
the dismutation of superoxide is selected from the group consisting of: manganese(ll) pentaa23 
complexes, manganese(lll) pentaaza complexes, iron (II) pentaaza complexes, iron(lll) 
pentaaza complexes, manganese (II) salen complexes, manganese (III) salen complexes, Iron 
(II) salen complexes, iron(lll) salen complexes, manganese (II) porphyrin complexes, 
manganese(lll) porphyrin complexes, iron (II) porphyrin complexes, and iron(lli) porphyrin 
complexes. 

72. (Withdrawn) The process of claim 64 wherein the non-proteinaceous catalyst for 
the dismutation of superoxide is selected from the group consisting of manganese and iron 
chelates of pentaazacyclopentadecane compounds, which are represented by the following 
formula: 
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wherein M is a cation of a transition metal, preferably manganese or iron; wherein R, R', 
Ri, R'l. R2, R'2. R3, R3, R4. R'4. Rs. Rs, Rsi R'e. R7, RV. R5, Ra, R9. and R9 independently 
represent hydrogen, or substituted or unsubstituted alkyi, alkenyl, alkynyl, cycloalkyi, 
cycloalkenyl, cycloalkylalkyK cycloalkylcycloalkyi, cycloalkenylalkyi, alkylcydoalkyl. 
alkylcycloalkenyl. alkenylcycloalkyi, alkenylcycloalkenyl. heterocyclic, aryl and aralkyl radicals; 
Ri or R\ and R2 or R 2, R3 or R'3 and or RU, R3 or R ^ and Re or R'e, R? or RV and Re or R 
and Ro or R'q and R or R' together with the carbon atoms to which they are attached 
Independently form a substituted or unsubstituted, saturated, partially saturated or unsaturated 
cyclic or heterocyclic having 3 to 20 carbon atoms; R or R' and R^ or R'^, R2 or R 2 and Rs or R 3, 
R4 or RU and Rs or R's, Re or R'e and Rr or RV, and Ra or R a and R© or R'g together with the 
carton atoms to which they are attached independently form a substituted or unsubstituted 
nitrogen containing heterocyde having 2 to 20 carbon atoms, provided that when the nitrogen 
containing heterocyde Is an aromatic heterocyde which does not contain a hydrogen attached 
to the nitrogen, the hydrogen attached to the nitrogen as shown In the above formula, which 
nitrogen is also in the macrocydic Jigand or complex, and the R groups attached to the Induded 
carbon atoms of the macrocyde are absent; R and R', Ri and R^, R2 and R'2, R3 and R*3, R4 
and RU, Rs and R's. Re and R*e. Rt and RV, Rs and R's, and Rg and R9, together with the carbon 
atom to which they are attached independently form a saturated, partially saturated, or 
unsaturated cyclic or heterocyclic having 3 to 20 carbon atoms; and one of R, R\ Ri, RS, R2, R'2, 
R3. R'3. R4, R4, Rs, R's. Re, R'e, R7, R'7. Rfi. Ra. Rs, and R9 together with a different one of R, R', 
Ri. R'l. R2. R2, Rs. R's, R4. R4. R3, R 8, Re. R'e. R7. R7, Rfl. R's. R9. and R'9 which fs attached to 
a different carbon atom in the macrocydic (Igand may be bound to form a strap represented by 
the formula 

— (CH2)x — M — {CH2)v. — L — (CH2)z — ! — {CH^y — 

wherein w. x. y and 2 independently are integers finom Q to 10 and M, L and J are 

independently selected from the group consisting of alkyi, alkenyl, alkynyl. aryl. cycioalkyi, 

heteroaryl. aikaryl, alkheteroaryl, aza, amide, ammonium, oxa, thia, sulfonyl. sulfinyl, 
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sulfonamide, phosphoryl, phosphinyl, phosphino, phosphonium, keto, ester, alcohol, carbamate, 
urea, thiocarbonyl, borates, boranes, boraza, silyl, siloxy, sllaza and combinations thereof; and 
combinations thereof; 

and wherein X, Y and Z are independently selected from the group consisting of halide, 
oxo, aquo, hydroxo, alcohol, phenol, dioxygen. peroxo, hydroperoxo, alkylperoxo, arylperoxo, 
ammonia, alkylamino, arylamino, heterocycloalkyi amino, heterocycloaryl amino, amine oxides» 
hydrazine, alkyi hydrazine, aryl hydrazine, nitric oxide, cyanide, cyanate, thiocyanate, 
isocyanate, isothiocyanate, alkyI nitriie. aryl nitrile, alkyl isonitriie, aryl isonitrile, nitrate, nitrite, 
azido, alkyi sulfonic acid, aryi sulfonic acid, alkyl sulfoxide, afyl sulfoxide, alkyl aryl sulfoxide, 
alkyl sulfenic acid, aryl sulfenic acid, alkyl sulfinic acid, aryl sulfinic acid, alkyl thiol carboxylic 
acid, aryl thiol carboxylic acid, alkyl thiol thiocarboxylic acid, aryl thiol thiocarboxylic add, alkyl 
carboxylic add (such as acetic acid, trifluoroacetic acid, oxalic acid), aryl cartDOxylic acid (such 
as benzoic add, phthalic add), urea, alkyl urea, aryl urea, alkyl aryl urea, thiourea, alkyl 
thiourea, aryl thiourea, alkyl aryl thiourea, sulfate, sulfite, bisulfate, bisulfite, thiosulfate, 
thiosulfite. hydrosulfite, alkyl phosphine, aryl phosphine, alkyl phosphlne oxide, aryl phosphine 
oxide, alkyl aryl phosphine o)dde, alkyl phosphine sulfide, aryl phosphine sulfide, alkyl aryl 
phosphine sulfide, alkyl phosphonic acid, aryl phosphonic acid, alkyl phosphinic add, aryl 
phosphinic add, alkyl phosphinous acid, aryl phosphinous acid, phosphate, throphosphate, 
phosphite, pyrophosphite, triphosphate, hydrogen phosphate, dihydnogen phosphate, alkyl 
guanidino, aryl guanidino, alkyl aryl guanidino, alkyl carbamate, aryl carbamate, alkyl aryl 
carbamate, alkyl thiocarbamate aryl thiocarbamate, alkyl aryl thiocarbamate, alkyl 
dithfocarbamate, aryl dithiocarbamate, alkyl aryl dithiocarbamate. bicarbonate. cart}onate, 
perchlorate, dilorate, chlorite, hypochlorite, perbromate, bromate. bromite, hypobromlte, 
tetrahalomanganate, tetrafluoroborate, hexafluorophosphate, hexafluoroantimonate, 
hypophosphite, iodate, periodate. metaborate, tetraaryl borate, tetra alkyl borate, tartrate, 
salicylate, sucdnate, dtrate, ascorbate, saccharinate, amino acid, hydnoxamic add. thiotosylate, 
and anions of ion exchange resins. 

73. (Withdrawn) The process of daim wherein the non-proteinaceous catalyst for 
the dismutatlon of superoxide is selected from the group consisting of Compounds 1-54 of Table 
1. 

74. (Withdrawn) The process of claim 64, wherein the non-proteinaceous catalyst for 
the dismutation of superoxide is selected from the group consisting of Compounds 16. 27, 38, 
40. 42. 43, 51. 52, 53, and 54 of Table 1. 

75. (Withdrawn) The process of daim 71, 72, 73 or 74, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.001 to about 25 weight percent. 
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76. (Withdrawn) The process of claim 71, 72, 73 or 74, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.01 to about 10 weight percent, 

77. (Withdrawn) The process of ciaim 71 , 72, 73 or 74. wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.05 to about 5 weight percent. 

78. (Withdrawn) The process of clainn 64, wherein the unmodified biomaterial is 
selected from the group consisting of: metals, ceramics, polymers, biopoiymers, and composites 
thereof. 

79. (Withdrawn) The process of claim 64, wherein the unmodified biomateriai is a 
metal selected from the group consisting of: stainless steel, tantalum, trtanium, nitinoi. gold, 
platinum, inconei, iridium, silver, tungsten, nickel, chromium, vanadium, and alioys comprising 
any of the foregoing metals and alloys. 

80. (Withdrawn) The process of claim 79, wherein the non-proteinaceous catalyst for 
the dismutation of superoxide is selected from the group consisting of: manganese(ll) pentaaza 
compiexes, manganese(lli) pentaaza complexes, iron (II) pentaaza complexes, iron(lll) 
pentaaza oompiexes. manganese (II) saien complexes, manganese (III) salen complexes, iron 
(11) salen complexes, iron(lll) salen complexes, manganese (li) porphyrin compiexes, 
mangane$e(ni) porphyrin complexes, iron (II) porphyrin complexes, and iron(lll) porphyrin 
complexes. 

81 . (Withdrawn) The process of claim 79, wherein the non-proteinaceous catalyst for 
the dismutation of superoxide is selected from the group consisting of manganese and iron 
chelates of pentaazacydopentadecane compounds, which are represented by the foilowing 
fomiula: 




wherein M is a cation of a transition metai, preferably manganese or iron; wherein R, R\ 

Ri, R*i, R2, R'2, R3. R'31 R4» R\f R51 R'st Re. R*6, R7, RV, Ra. R s. R9, and Rg Independently 

represent hydrogen, or substituted or unsubstituted alkyl. alkenyl, alkynyl, cycloalkyl, 

cycloalkenyl, cycloaikylalkyl, cydoalkylcycioaJkyI, cycloalkenylalkyi, alkylcydoalkyK 

alkyicydoalkenyl. alkenylcydoaikyl, alkenylcycloalkenyl. heterocyclic, aryi and aralkyi radicals; 
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Ri or R'l and Ra or R 2, R3 or R 3 and R4 or R 4, R5 or R 5 and Rg or Re. R? or R V and Rs or R'g. 
and R9 or R g and R or R' together with the carbon atoms to which they are attached 
independentiy form a substituted or unsubstituted, saturated, partially saturated or unsaturated 
cyclic or heterocyclic having 3 to 20 carbon atoms; R or R' and Ri or R'l, R2 or R 2 and R3 or R3, 
R4 or R\ and R5 or R 51 Re or Re and R7 or R V, and Ra or Re and R9 or R 0 together with the 
carbon atoms to which they are attached independently fomn a substituted or unsubstituted 
nitrogen containing heterocycle having 2 to 20 carbon atoms, provided that when the nitrogen 
containing heterocycle is an aromatic heterocyde which does not contain a hydrogen attached 
to the nitrogen, the hydrogen attached to the nitrogen as shown in the above formula, which 
nitrogen is also in the macrocydic ligand or complex, and the R groups attached to the included 
carbon atoms of the macrocyde are absent; R and R\ Ri and R't, R2 and R'2. R3 and R'3, R4 
and R4, R5 and R'5, Re and R'e, R? and R'7, Re and R'g, and R© and R's, together with the cartxjn 
atom to which they are attached independently fonm a saturated, partially saturated, or 
unsaturated cyclic or heterocyclic having 3 to » carbon atoms; and one of R, R\ Ri, R'l, R2, R'2, 
R3. R 3, R4, RV. R9, R's. Rei Re, Rtp RV. Ra. R'b. R9, and R'g together with a different one of R, R\ 
R^f R'l, R2. R2. R3, R's. R4, R4. Rs- R's. Re, Rfl, R7. R 7, Rs, Rs, Rg. and R9 which is attached to 
a different carbon atom in the macrocydic ligand may be bound to form a strap represented by 
the formula 

- (CH2), - M - (CH2)w - L - {CH2)^ - I — (CH2)y - 
wherein w, x, y and z independently are Integers from 0 to 10 and M, L and J are 
independently selected from the group consisting of alkyi, alkenyl, alkynyl, aryl, cycloalkyf, 
heteroaryl, alkaryl, alkheteroaryl, aza, amide, ammonrum, oxa, thia, suffonyl, sulfinyl, 
sulfonamide, phosphoryl, phosphinyl, phosphino, phosphonium, keto. ester, alcohol, carbamate, 
urea, thiocarbonyl, borates, boranes, boraza, silyt, siloxy, silaza and combinations thereof; and 
combinations thereof; 

and wherein X, Y and Z are Independently selected from the group consisting of halide, 
0x0, aquo, hydroxo. alcohol, phenol, dioxygen, peroxo, hydroperoxo, alkylperoxo, arylperoxo, 
ammonia, alkylamino, arylamino, heterocydoalkyi amino, heterocycloaryl amino, amine oxides, 
hydrazine, alkyi hydrazine, aryl hydrazine, nitric oxide, cyanide, cyanate, thiocyanate, 
Isocyanate, isothiocyanate, alkyI nitrile, aryJ nitrile, alkyl isonltrfle, aryl isonitrile. nitrate, nitrite, 
azido, alkyl sulfonic acid, aryl sulfonic acid, alkyl sulfoxide, aryl sulfoxide, alkyl aryl sulfoxide, 
alkyl sulfenic acid, aryl sulfenrc add, alkyl sulfinic add, aryl sulflnic acid, alkyl thiol carboxylic 
add, aryt thiol carboxylic acid, alkyl thiol thiocart)oxyltc add, aryl thiol thiocarboxylic add, alkyl 
carboxylic add (such as acetic add, trifluoroacetic acid, oxalic acid), aryl carboxylic add (such 
as benzoic add, phthalic add), urea, alkyl urea, aryl urea, alkyl aryl urea, thiourea, alkyl 
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thiourea, aryl thiourea, alkyi aryl thiourea, sulfate, sulfite, bisuifate, bisulfite, thiosulfate, 
thiosulfite, hydrosulfite, alkyI phosphine, aryl phosphine, alkyI phosphine oxide, aryl phosphlne 
oxide, alkyl aryl phosphine oxide, alky! phosphine sulfide, aryl phosphine sulfide, alkyl aryl 
phosphine sulfide, alkyl phosphonic acid, aryl phosphonic acid, alkyl phosphinic add, aryl 
phosphlnic acid, alkyl phosphinous acid, aryl phosphinous add, phosphate, thiophosphate, 
phosphite, pyrophosphite, triphosphate, hydrogen phosphate, dihydrogen phosphate, alkyl 
guanidino, aryl guanidino, alkyl aryl guanidino, alkyl carbamate, aryl carbamate, alkyl aryl 
carbamate, alkyl thiocarbamate aryl thiocarbamate, alkyl aryl thiocarbamate, alkyl 
dithiocarbamate, aryl dithlocarbamate, alkyl aryl dithiocarbamate, bicarbonate, carbonate, 
perchlorate, chlorate, chlorite, hypochlorite, perbromate, bromate, bnomite. hypobromite, 
tetrahalomanganate. tetrafluoroborate, hexafluorophosphate, hexafluoroantlmonate, 
hypophosphite, iodate, periodate, metaborate, tetraaryl borate, tetra alkyl borate, tartrate, 
salicylate, succinate, crtrate, ascorbate, saccharinate, amino acid, hydroxamic add. thiotosylate, 
and anions of ion exchange resins. 

82, (Withdrawn) The process of daim 79, wherein the non-proteinaoeous catalyst for 
the dlsmutation of superoxide is selects from the group consisting of Compounds 1-54 of Table 
1. 

83, (Withdrawn) The process of daim 79, wherein the non-proteinaceous catalyst for 
the dlsmutation of superoxide is selected from the group consisting of Compounds 16, 27, 38, 
40, 42, 43, 51, 52, 53, and 54 of Table 1. 

84, (Withdrawn) The process of daim 80, 81, 82 or 83, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.001 to about 25 weight percent. 

85, (Withdrawn) The process of daim 80, 81, 82 or 83, wherein the non- 
proteinaceous catalyst (s present at a concentratfon of about 0.01 to about 10 weight percent. 

86, (Withdrawn) The process of daim 80, 81, 82 or 83, wherein the non- 
proteinaceous catalyst Is present at a concentration of about 0.05 to atraut 5 weight percent. 

87, (Withdrawn) The process of claim 64, wherein the unmodified biomaterlal is a 
ceramic selected fi^om the group consisting of: hydroxyapatite, tricaldum phosphate, and 
aluminum-calcium-phosphorus oxide, 

88, (Withdrawn) The process of claim 87, wherein the non-proteinaceous catalyst for 
the dismutatlon of superoxide is selected from the group consisting of: manganese(ll) pentaaza 
complexes, manganese(lll) pentaaza complexes, iron (II) pentaaza complexes, iron(lll) 
pentaaza complexes, manganese (II) salen complexes, manganese (III) salen complexes, iron 
(II) salen complexes, iron(lll) salen complexes, manganese (II) porphyrin complexes, 
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manganese(lll) porphyrin complexes, iron (11) porphyrin complexes, and iron(lll) porphyrin 
complexes. 

89. (Withdrawn) The process of claim 87, wherein the non-proteinaceous catalyst for 
the dismutation of superoxide is selected from the group consisting of manganese and iron 
chelates of pentaazacydopentadecane compounds, which are represented by the following 
fomriula: 




wherein IVI is a cation of a transition metal, preferably manganese or iron; wherein R, R\ 

Ri. R\, R2. R2, R3. R3. R4, R4. Rs, Rs, Re, Re. R7, RV. Re, R's, R9, and R's independently 

represent hydrogen, or substituted or unsubstituted alkyl, alkenyl, alkynyl, cycloalkyi, 

cydoalkenyl. cycloalkylalkyi, cycloalkylcydoalkyi, cydoalkenylalkyi, alkylcydoalkyi, 

alkylcycloalkenyl. alkenylcydoalkyL alkenylcydoalkenyl, heterocyclic, aryl and aralkyf radicals; 

Ri or R'l and R2 or R 2, R3 or R'3 and R4 or R 4, R5 or R'5 and Re or R'e. R7 or RV and Re or R's. 

and R9 or R's and R or R' together with the carbon atoms to which they are attached 

Independently form a substituted or unsubstituted, saturated, partially saturated or unsaturated 

cydic or heterocyclic having 3 to 20 carbon atoms; R or R' and Ri or R'i, Rg or R2 and Rg or R a, 

R4 or R 4 and R3 or R 3, 1^ or R © and R7 or R'7. and Rg or R'a and Rg or R'^ together with the 

carbon atoms to which they are attached independently form a substituted or unsubstituted 

nitrogen containing hetemcyde having 2 to 20 caribon atoms, provided that when the nitrogen 

containing heterocycle is an aromatic heterocyde which does not contain a hydrogen attached 

to the nitrogen, the hydn^gen attached to the nitrogen as shown in the above fonnular which 

nitrogen is also in the macrocyclic ligand or complex, and the R groups attached to the included 

carbon atoms of the macrocycle are absent; R and R\ Ri and R'i, R2 and R2, Ra and R 3, R^ 

and R'4, Rs and R'5. Re and Re, R7 and RV, Ra and R'g, and Rg and R'g, together with the carbon 

atom to which they are attached independently form a saturated, partially saturated, or 

unsaturated cyclic or heterocydic having 3 to 20 carbon atoms; and one of R, R', Ri. R',, Ra. 

R'2, 1^. R 3. R4, R'4, Rs, R fi. Re. Re, R7, RV, Rs, R'e. Ro, and R'g together with a different one of 

R. R\ Ri. R'i, R2, RV, R3. RV, R4, RV, R5. RV, Re, RV. R7, RV, Ra, RV, and RV which Is 
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attached to a different carbon atom tn the macrocydic ligand may be bound to form a strap 
represented by the formula 

- (CH3), - M - (CH2)w - L ^ {CH2h - I — (CH2)y ~ 
wherein w, x, y and 2 independently are integers from 0 to 10 and M, L and J are 
independently selected from the group consisting of alkyi, alkenyl, alkynyl. aryl, cycloalkyi, 
heteroaryl. alkaryl, alkheteroaryl, aza, amide, ammonium, oxa, thia, sulfonyl, sulfinyl, 
sulfonamide, phosphoryl, phosphinyl, phosphino, phosphonium, keto, ester, alcohol, carbamate, 
urea, thiocarbonyl, borates, boranes. boraza, sllyl, siloxy, silaza and combinations thereof and 
combinations thereof; 

and wherein X, Y and Z are independently selected from the group consisting of halide, 
0x0, aquo, hydroxo. alcohol, phenol, dioxygen, peroxo, hydroperoxo, alkylperoxo, arylperoxo, 
ammonia, alkylamino, arylamino, heterocycloalkyi amino, heterocydoaryl amino, amine oxides, 
hydrazine, alkyI hydrazine, aryl hydrazine, nitric oxide, cyankJe, cyanate, thtocyanate, 
isocyanate, isothiocyanate. alkyl nitrlle, aryl nitrile, alkyI isonltrile, aryl isonitrile, nitrate, nitrite, 
aztdo, alkyl sulfonic add, aryl sulfonic acid, alkyl sulfoxide, aryl sulfoxide, alkyl aryl sulfoxide, 
alkyl sulfonic acid, aryl sulfenic acid, alkyl sulfinic add, aryl sulfinic add, alkyl thiol carboxylic 
acid, aryl thiol carboxylic add, alkyl thiol thiocarboxylic acid, aryl thiol thiocarboxylic acid, alkyl 
carboxylic add (such as acetic acid, trifluonDacetic add, oxalic add), aryl carboxylic acid (such 
as benzoic add, phthalic acid), urea, alkyl urea, aryl urea, alkyl aryl urea, thiourea, alkyl 
thioureia, aryl thiourea, alkyl aryl thiourea, sulfate, sulfite, bisulfate. bisulfite, thiosulfate, 
thiosulflte, hydrosuHlte. alkyl phosphlne, aryl phosphine, alkyl phosphine oxide, aryl phosphine 
oxide, alkyl aryl phosphine oxide, alkyl phosphine sulfide, aryl phosphine sulfide, alkyl aryl 
phosphine sulfide, alkyl phosphonic add. aryl phosphonic add, alkyl phosphinic add, aryl 
phosphinicacid, alkyl phosphinous acid, aryl phosphinous add, phosphate, thtophosphate. 
phosphite, pyrophosphite. triphosphate, hydrogen phosphate, dihydrogen phosphate, alkyl 
guanidino, aryl guanldino, alkyl aryl guanidino, alkyl carbamate, aryl carbamate, alkyl aryl 
carbamate, alkyl thiocarbamate aryl thiocarbamate, alkyl aryl thiocarbamate, alkyl 
dithiocarbamate, aryl dithlocarbamate, alkyl aryl dithiocarbamate, bicarbonate, carbonate, 
perchlorate, chlorate, chlorite, hypochlorite, perbromate, bromate, bromite, hypobromite, 
tetrahalomanganate, tetrafluoroborate, hexafluorophosphate. hexafluoroantimonate, 
hypophosphite, iodate, periodate, metaborate, tetraaryl borate, tetra alkyl borate, tartrate, 
salicylate, succinate, citrate, ascorbate, saccharinate, amino add, hydroxamic add, thiotosylate, 
and anions of ion exchange resins. 
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90. (Withdrawn) The process of claim 87, wherein the non-proteinaceous catalyst for 
the dismutation of superoxide is selected from the group consisting of Compounds 1-54 of Table 
1. 

91 . (Withdrawn) The process of claim 87. wherein the non-proteinaceous catalyst for 
the dismutation of superoxide is selected from the group consisting of Compounds 16, 27, 38, 
40. 42, 43, 51, 52, 53, and 54 of Table 1. 

92. (Withdrawn) The process of claim 88, 89, 90 or 91 , wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.001 to about 25 weight percent. 

93. (Withdrawn) The process of claim 88, 89. 90 or 91 , wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.01 to about 10 weight percent. 

94. (Withdrawn) The process of claim 88, 89, 90 or 91 , wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.05 to about 5 weight percent. 

95. (Withdrawn) The process of claim 64, wherein the unmodified biomaterial is a 
polymer selected from the group consisting of: pojyurethane, polyureaunethane, polyalkylene 
glycols, polyethylene teraphthalate, ultra high molecular weight polyethylene, polypropylene, 
polyesters, polyamides, polycarbonates, polyorthoesters, polyesteramides, polysiloxane, 
polyolefins, polytetrafluoroethylene, polysulfones, polyanhydrides, poiyallcylene oxides, polyvinyl 
halides, polyvinyledene halides, acrylic, methacrylic, polyacrylonitrile, polyvinyl, 
polyphosphazene, polyethylene-co-acrylic acid, silicone, block copolymer of any of the 
foregoing polymers, random copolymers of any of the foregoing polymers, graft copolymers of 
any of the foregoing polymers, crosslinked polymers of any of the foregoing polymers, 
hydrogels, and mbctures of any of the foregoing polymers. 

96. (Withdrawn) The process of claim 95, wherein the non-proteinaceous catalyst for 
the dismutation of superoxide is selected from the group consisting of: manganese(ll) pentaaza 
complexes, manganese(lll) pentaaza complexes, iron (II) pentaaza complexes, iron(lll) 
pentaaza complexes, manganese (II) salen complexes, manganese (III) salen complexes, iron 
(II) salen complexes, iron(lll) salen complexes, manganese (II) porphyrin complexes, 
manganese(lll) porphyrin complexes, iron (II) porphyrin complexes, and iron(III) porphyrin 
complexes. 

97. (Withdrawn) The process of claim 95, wherein the non-proteinaceous catalyst for 
the dismutation of superoxide is selected from the group consisting of manganese and iron 
chelates of pentaazacyclopentadecane compounds, which are represented by the folfowing 
formula; 
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wherein M is a cation of a transition metal, preferably manganese or iron; wherein R. R\ 
Ru R'i, Ra, R'2. Rs. R4, R 4, Rs, R Re. R'g. R?. RV- Rs, R'e, R9, and R's independently 
represent hydrogen, or substituted or unsubstituted alkyi, alkenyl, alkynyl, cydoalkyl, 
cycloalkenyl, cycloalkylalkyi, cycloalkylcycloalkyi, cycloalkenylalkyi, alkylcycloalkyl. 
alkylcydoaikenyl, alkenyicycloalkyi, alkenylcycloalkenyl, heterocyclic, aryl and aralkyi radicals; 
Ri or R'i and R2 or R 21 Ra or R 3 and R4 or R'4, Rg or R'5 and or R'e, R7 or R V and R^ or R a, 
and R9 or R'g and R or R" together with the carbon atoms to which they are attached 
independently form a substituted or unsubstituted, saturated, partially saturated or unsaturated 
cyclic or heterocyclic having 3 to 20 carbon atoms; R or R' and Ri or R'l, Rg or R 2 and R3 or R'g, 
Rv or RU and R5 or R 5, Re or Re and R7 or RV, and Rs or R a and Rg or R'g together with the 
carbon atoms to which they are attached independently form a substituted or unsubstituted 
nitrogen containing heterocycle having 2 to 20 carbon atoms, provided that when the nitrogen 
containing heterocyde is an aromatic heterooyde which does not contain a hydrogen attached 
to the nitrogen, the hydrogen attached to the nitrogen as shown in the above formula, which 
nitrogen Is also in the macrocyclic ligand or complex, and the R groups attached to the included 
carbon atoms of the macrocyde are absent; R and R', R-, and R'l, R2 and R'2, R3 and R'3. R4 
and R 4. R5 and R 5, Rs and Re, R7 and RV, Ra and Re, and Rg and R's, together with the carbon 
atom to which they are attached independently form a saturated, partially saturated, or 
unsaturated cyclic or heterocyclic having 3 to 20 carbon atoms; and one of R, R\ Ri, R'l, R2, 
R 2, R3, R 3. R4. R 4, Rs, R 5. Rer R er R?, R V. Rs. R R©, and R's together with a different one of 
R, R', Ri, R'ip R2, R21 Rsj R3. R41 R'41 Rsr R'si Rbi R'e* R71 RV» Ra. R'ei R91 and R'a whIch Is 
attached to a different carbon atom in the macrQcyclic ligand may be bound to form a strap 
represented by the fonnuja 

- (CH2). - M - (CHzV — L - (CHa)^ - I - (CHa)^ - 

wherein w, x, y and 2 independently are integers from 0 to 10 and M, L and J are 

independently selected from the group consisting of alkyl. alkenyl, alkynyl, aryl, cydoalkyi, 

heteroaryl, alkaryl, alkheteroaryl, aza, amide, ammonium, oxa, thia, sulfonyl, sulfinyl, 
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sulfonamide, phosphoryl, phosphinyl, phosphino, phosphonium, keto, ester, alcohol, carbamate, 
urea, thiocaitionyl, borates, boranes, boraza, silyl, siloxy, silaza and combinations thereof; and 
combinations thereof; 

and wherein X, Y and Z are independently selected from the group consisting of halide, 
0X0. aquo, hydroxo, alcohol, phenol, dioxygen, peroxo, hydroperoxo, alkylperoxo, arylperoxo, 
ammonia, alkylamino, arylamino, heterocycloalkyi amino, heterocycloaryl amino, amine oxides, 
hydrazine, alkyi hydrazine, aryl hydrazine, nitric oxide, cyanide, cyanate, thiocyanate, 
isocyanate, isothiocyanate. alkyI nitrile, aryl nitrlle, alkyI tsonitriie, aryl isonitrile, nitrate, nitrite, 
azido. alkyI sulfonic acid, aryl sulfonic add, alkyI sulfoxide, aryl sulfoxide, alky! aryl sulfoxide, 
alkyI suifenic add, aryl sulfonic add. alkyI sulfinic acid, aryl sulfinrc acid, alkyI thiol carboxylic 
acid, ai7i thiol carboxylic acid, alkyI thiol thiocarboxylic acid, aryl thiol thiocarboxylic acid, alky! 
carboxylic add (such as acetic add, trffluoroacetic acid, oxalic acid), aryl carboxylic acid (such 
as benzoic acid, phthalic acid), urea, alkyi urea, aryl urea, alkyi aryl urea, thtourea, alkyI 
thtourea, aryl thiourea, alkyi aryl thiourea, sulfate, sulfite, bisulfate, bisulfite, thiosulfate, 
thiosulfite, hydrosulfite, alkyi phosphlne, aryl phosphine, alkyi phosphine oxide, aryl phosphine 
oxide, alkyi aryl phosphine oxide, alkyi phosphine sulfide, aryl phosphine sulfide, alkyi aryl 
phosphine sulfide, alkyi phosphonic add. aryl phosphonicadd, alkyi phosphinic add, aryl 
phosphinic add, alkyi phosphinous add, aryl phosphinous acid, phosphate, thiophosphate, 
phosphite, pyrophosphite, triphosphate, hydrogen phosphate, dihydrogen phosphate, alkyi 
guanidino, aryl guanidino, alkyi aryl guanidino, alkyi carbamate, aryl carbamate, alkyi aryl 
carbamate, alkyi thiocarbamate aryl thiocarbamate, alkyi aryl thiocarbamate, alkyi 
dithiocarbamate, aryl dithiocarbamate, alkyi aryl dithiocarbamale, bicartx^nate, carbonate, 
perchlorate, chlorate, chlorite, hypochlorite, perbromate. bromate. bromite, hypobromite, 
tetrahaiomanganate, tetrafluoroborate, hexafluorophosphate, hexafluoroantimonate. 
hypophosphite, iodate. periodate, metaborate, tetraaryl borate, tetra alkyi borate, tartrate, 
salicylate, succinate, citrate, ascorbate, sacdiarinate, amino acid, hydroxamic add, thiotosylate. 
and anions of ion exchange resins. 

98, (Withdrawn) The process of claim 95, wherein the non-proteinaceous catalyst for 
the dismutation of superoxide Is selected from the group consisting of Compounds 1-54 of Table 
1. 

99, (Withdrawn) The process of daim 95. wherein the non-proteinaceous catalyst tor 
the dismutatlon of superoxide is selected firom the group consisting of Compounds 16. 27. 38, 
40, 42. 43, 51, 52, 53, and 54 of Table 1. 

100, (Withdrawn) The process of claim 96, 97, 98. or 99, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.001 to about 25 weight percent. 
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101. (Withdrawn) The process of claim 96, 97, 98, or 99, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.01 to about 10 weight percent. 

102. (Withdrawn) The process of ciaim 96. 97, 98. or 99, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.05 to about 5 weight percent. 

103. (Withdrawn) The process of claim 64, wherein the unmodified biomaterial is a 
biopolymer selected from the group consisting of; chitin, chitosan, cellulose, methyl cellulose, 
hyaluronic acid, keratin, fibroin, collagen, elastin, and saccharide polymers. 

104. (WWidrawn) The process of claim 103, wherein the non-proteinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of: manganese(II) 
pentaaza complexes, manganese(lll) pentaaza complexes, iron (II) pentaaza complexes, 
iron(lll) pentaaza complexes, manganese (II) salen complexes, manganese (III) salen 
complexes, iron (II) salen complexes, Iron(lll) salen complexes, manganese (II) porphyrin 
complexes, manganese(III) porphyrin complexes, iron (II) porphyrin complexes, and iron(lll) 
porphyrin complexes. 

105. (Withdrawn) The process of darm 103, wherein the non-proteinaceous catalyst 
for the dismutation of superodde is selected from the group consisting of manganese and iron 
chelates of pentaazacyclopentadecane compounds, which are represented by the following 
formula: 




wherein M is a cation of a transition metal, preferably manganese or iron; wherein R, R', 

Rif R*if R'2f Rsf R'si R41 Rs, Rsf Rbi Re? R71 RV, Re> R'st Rqi and Rg independently 

represent hydrogen, or substituted or unsubstituted alkyi, alkenyl. alkynyl, cycloalkyl. 

cydoalkenyl, cycloalkylalkyi, cydoalkylcycloalkyl, cydoalkenylalKyf, alkylcycloalkyi, 

alkylcydoalkenyl, alkenylcycloalkyi, alkenylcydoalkenyl, heterocyclic, aryl and aralkyi radicals; 

Ri or R'l and R2 or R'2, Ra or R 3 and R4 or R 4, Ra or R'g and Re or R'e. R7 or RV and Re or R'^, 

and R9 or Rg and R or R' together with the carbon atoms to which they are attached 

independently form a substituted or unsubsfftuted, saturated, partially saturated or unsaturated 

cyclic or heterocyclic having 3 to 20 carbon atoms; R or R' and Ri or R',, R2 or R 2 and R3 or R 3, 

-19- 

23196153 



PAGE 20/76'RCVDAT4/7/20064:02:34PM [Eastern Daylight Tiinel'SVRiUSPTO^FXlV-^^ 



Apr-07-Q6 03:00pin Froni-Sonnenschein Nath & Rosenthal 



314 259 5959 



T-349 P. 021/064 F-886 



FR4 or R 4 and R5 or Re or R'q and R7 or RV, and Rq or R'a and R9 or R'9 together with the 
carbon atoms to which they are attached independently fonn a substituted or unsubstltuted 
nitrogen containing heterocycie having 2 to 20 carbon atonns. provided that when the nitrogen 
containing heterocyde Is an aromatic heterocycie which does not contain a hydrogen attached 
to the nitrogen, the hydnDgen attached to the nitrogen as shown in the above formula, which 
nitrogen is also in the macrocyclic ilgand or complex, and the R groups attached to the included 
carbon atoms of the macrocycle are absent; R and R\ R^ and R',, R^ and R'2, R3 and R'3, R4 
and R4, R5 and R's, Re and R'e, R7 and RV, Rs and R's, and Rg and R'^, together with the carbon 
atom to which they are attached independently fonm a saturated, partially saturated, or 
unsaturated cyclic or heterocyclic having 3 to 20 carbon atoms; and one of R, R\ R,, R^. 
R2. R3, R'31 R4. R4, Rsi R5. R$, Rei R7. RV, Rb, Re. R9. and Rg together with a different one of 
R, R\ Ri, R'l, R2. RV, R3, RV, R4, R4, Rs. RV. Re, RV, R7. RV. Rs, RV. Rg. and RV which is 
attached to a different carbon atom in the macrocyclic ligand may be bound to form a strap 
represented by the formula 

— (CH^), — M — (CH2X. — L — (CH2)z — I — (CH2)y — 
wherein w, x, y and z independenfly are integers from 0 to 1 0 and M, L and J are 
independently selected from the group consisting of alkyi, alkenyi. alkynyl, aryl. cycloalkyi, 
heteroaryl, aikaryl, aikheteroaryl, aza, amide, ammonium, oxa, thia, suifonyl, sulfinyl, 
sulfonamide, phosphoryl, phosphlnyl, phosphino, phosphonium, keto, ester, alcohol, carbamate, 
urea, thiocarbonyl, borates, boranes, boraza, silyj, siloxy. silaza and combinations thereof; and 
combinations thereof; 

and wherein X, Y and Z are independently selected from the group consisting of halide, 
0x0, aquo, hydroxo, alcohol, phenol, dioxygen, peroxo, hydroperoxo. alkylperoxo, arylperoxo, 
ammonia, alkylamino, arylamino. heterocycloalkyi amino, heterocycloaryl amino, amine oxides, 
hydrazine, alkyi hydrazine, aryl hydrazine, nitric oxide, cyanide, cyanate, thiocyanale, 
isocyanate, Isothiocyanate, alky! nitrite, aryl nitrile, alkyI Isonltrite, aryl isonitrile, nitrate, nitrite, 
azido. alkyI sulfonic acid, aryl sulfonic add, alkyI sulfoxide, aryl sulfoxide, alkyI aryl sulfoxide, 
alkyi sulfenic acid, aryl sulfenic acid, alky! suffinic acid, aryl sulfinic acid, alkyi thiol carboxylic 
acid, aryl thiol carboxylic acid, alkyl thiol thiocarboxylic acid, aryl thiol thiocarboxylic acid, alkyi 
carboxylic acid {such as acetic add. trtfluoroacetic acid, oxalic acid), aryl carboxylic add (such 
as benzoic acid, phthalic acid), urea, alkyl urea, aryl urea, alkyl aryl urea, thiourea, alkyl 
thiourea, aiyl thiourea, alkyl aryl thiourea, sulfate, sulfite, bisulfate, bisulfite, thiosulfate, 
thiosulfite. hydrosulfite, alkyl phosphine, aryl phosphine, alkyl phosphine oxide, aryl phosphlne 
oxide, alkyl aryl phosphine oxide, alkyl phosphine sulfide, aryl phosphine sulfide, alkyl aryl 
phosphine sulfide, alkyl phosphonlc add, aryl phosphonic add. alkyl phosphinic add, aryl 
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phosphinic add, alkyi phosphinous acid, aryl phosphinous acid, phosphate, thiophosphate, 
phosphite, pyrophosphite. triphosphate, hydrogen phosphate, dihydrogen phosphate, alkyI 
guanidino, aryl guanidino, alkyI aryl guanidino, alkyI carbamate, aryl carbamate, alkyI aryl 
carlDamate. alkyI thiocarbamate aryl thiocarbamate. alkyl aryl thiocarbamate, alkyI 
dithiocarbamate, aryl dithiocarbamate, alkyl aryl dithiocarbamate. bicarbonate, carbonate, 
perchbrate, chlorate, chlorite, hypochlorite, perbromate, bromate, bromite, hypobromrte, 
tetrahalomanganate, tetrafluoroborate, hexafiuorophosphate. hexafluoroantimonate, 
hypophosphite, iodate, periodate, metaborate, tetraaryl borate, tetra alkyl borate, tartrate, 
salicylate, succinate, citrate, ascorbate, saccharinate, amino acid, hydroxamic acid, thiotosylate, 
and anions of ion exchange resins. 

106. (Withdrawn) The process of claim 103, wherein the non-proteinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of Compounds 1-54 of 
Table 1. 

107. (Withdrawn) The process of claim 103, wherein the non-proteinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of Compounds 16, 27, 
38, 40, 42. 43, 51 , 52. 53, and 54 of Table 1 . 

108. (Wittidrawn) The process of daim 104, 105, 106, or 107, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.001 to about 25 weight percent. 

109. (Withdrawn) The process of daim 104, 105, 106, or 107, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.01 to about 10 weight percent. 

110. (Withdrawn) The process of daim 104, 105, 106, or 107. wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.05 to about 5 weight percent. 

111. (Withdrawn) The process of claim 64, wherein the unmodified biomaterial is a 
composite material essentially consisting of a relatively inelastic phase selected from the group 
consisting of: carbon, hydroxy apatite, tricalcium phosphate, silicates, ceramics, and metals, 
and a relatively elastic phase selected from the group consisting of polymers and biopolymers. 

112. (Withdrawn) The process of claim 111, wherein the non-proteinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of: manganese(II) 
pentaaza complexes, manganese(lll) pentaaza complexes, iron (II) pentaaza complexes. 
iron(lll) pentaaza complexes, manganese (II) salen complexes, manganese (III) salen 
complexes, iron (II) salen complexes. iron(III) salen complexes, manganese (II) porphyrin 
complexes, manganese(lll) porphyrin complexes, iron (II) porphyrin complexes, and iron(lll) 
porphyrin complexes. 

1 1 3. (Withdrawn) The process of claim 111, wherein the non-proteinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of manganese and iron 
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chelates of pentaazacydopentadecane compounds, which are represented by the following 
formula; 




wherein M is a cation of a transition metal, preferably manganese or iron; wherein R, R*, 
Ri, R'i, Ra, R^2, R3, R'3. R4, R4. Rs. R'g, Re, R'e, R7, RV, Re, R'e, R9, and R'9 independently 
represent hydrogen, or substituted or unsubstituted alkyl, alkenyl, alkynyl. cycloalkyi, 
cycloalkenyl. cydoaikylalkyj. cydoalkyicycloalkyl, cydoalkenylaikyi, alkylcycloalkyi, 
alkylcydoalkenyl, alkenylcycloalkyi, alkenylcycloalkenyl, heterocydic, aryl and aralkyi radicals; 
Ri or R'l and R2 or R'2, R3 or R'3 and R4 or R'4. R5 or R'g and Re or R'e, R7 or RV and Re or R'g, 
iand Rs or R 9 and R or R' together with the carbon atoms to which they are attached 
Independently fomn a substituted or unsubstituted, saturated, partially saturated or unsaturated 
cyclic or heterocydic having 3 to 20 carbon atoms; R or R and Ri or R'l, R2 or R'2 and R3 or R 3, 
R4 or R 4 and R^ or R's, Re or R's and R7 or R'7, and Re or R'e and R^ or R'9 together with the 
carbon atoms to which they are attached Independently form a substituted or unsubstituted 
nitrogen containing heterocyde having 2 to 20 carbon atoms, provided that when the nitrogen 
containing heterocyde Is an aromatic heterocyde which does not contain a hydrogen attached 
to the nitrogen, the hydrogen attached to the nitrogen as shown in the above formula, which 
nitrogen is also In the macrocydic ligand or complex, and the R groups attached to the Induded 
carbon atoms of the macrocyde are absent; R and R', Ri and R'l, R^ and R 2, R3 and R'g, R^ 
and R'4. Rg and R's. Rs and R'^. R? and RV, Re and R a, and Ro and R together with the carbon 
atom to which they are attached independently fbnn a saturated, partially saturated, or 
unsaturated cydic or heterocydic having 3 to 20 carbon atoms; and one of R, R', Ri, R\, Rj. 
R 2f R3, R 3. R41 R 4. Rsi R's. Rb, R's, R?, R 7, Ra. R a, Rq, and R'9 together with a different one of 
R, R\ Ri, Ku R2, R'2, R3, R's, R4, RV, R5, R's. Re. R's. R7, R'7. Re, R'a, R9, and R'g which is 
attached to a different carbon atom in the macrocydic ligand may be bound to form a strap 
represented by the formula 

— (CH2), — M (CH2)w — L — (CH2)z — I — (CH^)^ — 
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wherein w, x, y and z independently are integers from 0 to 10 and M. L and J are 
independently selected fronn the group consisting of alkyi, alkenyl. alkynyi, aryl, cydoalkyi, 
heteroaryl, alkaryl, alkheteroaryl, aza. amide, ammonium, oxa. thia, sulfonyl, sulfinyl, 
sulfonamide, phosphoryl, phosphinyl, phosphino, phosphonium, keto, ester, alcohol, carbamate, 
urea, thiocarbonyl, borates, boranes. boraza, silyi, siloxy, silaza and combinations thereof^ and 
combinations thereof; 

and wherein X, Y and Z are independently selected from the group consisting of halide, 
oxo. aquo, hydroxo, alcohol, phenol, dioxygen, peroxo, hydroperoxo, alkylperoxo, arylperoxo. 
ammonia, alkylamino, arylamino, heterocycloalk^ amino, heterocycioaryl amino, amine oxides, 
hydrazine, alkyl hydrazine, aryl hydrazine, nitric oxide, cyanide, cyanate, thiocyanate, 
Isocyanate, isothiocyanate, alkyl nitrile, aryl nitrile, alkyl rsonitrile, aryl isonitrile, nitrate, nitrite, 
azido, alkyl sulfonic acid, aryl sulfonic add, alkyl sulfoxide, aryl sulfoxide, alkyl aryl sulfoxide, 
alkyl sulfenic acid, aryl sulfenic add, alkyl sulfinic acid, aryl sulfinic add, alkyl thiol carboxylic 
acid, aryl thiol carboxylic acid, alkyl thiol thiocarboxyllc acid, aryl thiol thiocarboxylic acid, alkyl 
carboxylic add (such as acetic add, trifluoroacetic add, oxalic add), aryl carboxylic acid (such 
as benzoic acid, phthalic acid), urea, alkyl urea, aryl urea, alkyl aryl urea, thiourea, alkyl 
thiourea, aryl thiourea, alkyl aryl thiourea, sulfate, sulfite, bisulfate, bisulfite, thiosulfate, 
thiosulfite, hydrosulfite, alkyl phosphine, aryl phosphine, alkyl phosphine oxide, aryl phosphine 
oxide, alkyl aryl phosphine oxide, alkyl phosphine sulfide, aryl phosphine sulfide, alkyl aryl 
phosphine sulfide, alkyl phosphonic acid, aryl phosphonic acid, alkyl phosphinic acid, aryl 
phosphlnic acid, alkyl phosphinous add, aryl phosphinous acid, phosphate, thiophosphate, 
phosphite, pyrophosphite, triphosphate, hydrogen phosphate, dihydrogen phosphate, alkyl 
guanidino, aryl guanidino, alkyl aryl guanidino, alkyl carbamate, aryl carbamate, alkyl aryi 
carbamate, alkyl thiocait)amate aryl thiocarbamate. alkyl aryl thiocarbamate, alkyl 
dithiocarbamate, aryl dithiocarbamate, alkyl aryl dithiocarbamate, bicartK)nate. carbonate, 
perchlorate, chlorate, chlorite, hypochlorite, perbromate, bromate, bromite, hypobromite, 
tetrahalomanganate, tetrafluoroborate, hexafluorophosphate, hexafluoroantimonate, 
hypophosphlte, todate, periodate, metaborate, tetraaryl borate, tetra alkyl borate, tartrate, 
salicylate, succinate, citrate, ascorbate, saccharinate, amino acid, hydroxamic add, thiotosylate, 
and anions of ion exchange resins. 

1 14, (Withdrawn) The process of claim ill. wherein the non-proteinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of Compounds 1-54 of 
Table 1. 
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1 1 5. (Withdrawn) The process of claim 111, wherein the non-proteinaceous cataiyst 
for the dismutation of superoxide is selected from the group consisting of Compounds 16, 27, 
38, 40, 42, 43, 51, 52. 53, and 54 of Table 1, 

1 1 6. (Withdrawn) The process of claim 1 1 2, 11 3, 1 1 4, 1 1 5, wherein the non- 
proteinaceous catalyst is present at a concentration of about O.C)01 to about 25 weight percent. 

117. (Withdrawn) The process of claim 112, 113, 114, 115, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.01 to about 10 weight percent. 

1 1 8. (Withdrawn) The process of claim 1 1 2. 1 1 3. 1 1 4, 1 1 5, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0-05 to about 5 weight percent 

119. (Withdrawn) The process of daim 64, wherein the biomaterial is conjugated with 
a precursor ligand of a non-proteinaceous catalyst for the dismutation of superoxide, the 
process further comprising inserting a cation into the precursor ligand by reacting the 
biomaterial modified with the precursor ligand with a compound containing a transition metal 
selected from the group consisting of: manganese, and iron; said reaction yielding a biomaterial 
conjugated with an active non-proteinaceous catalyst for the dismutation of superoxide. 

120. (Withdrawn) A process for producing a biomaterial modified by co- 
polymerization with at least one non-proteinaceous catalyst for the dismutation of superoxide or 
at least on ligand precursor of a non-proteinaceous catalyst for the dismutation of superoxide, 
the process comprising: 

a, providing at (east one monomer; 

b, providing at least one least one non-proteinaceous catalyst for the dismutation 
of superoxide or at least one ligand precursor of a non-proteinaceous catalyst for the 
dismutation of superoxide containing at least one functional group capable of reaction 
with the monomer and also containing at least one functional group capable of 
propagation of the polymerization reaction; 

c, copolymerizing the monomers and the non-proteinaceous catalyst for the 
dismutation of superoxide or the ligand precursor in a polymerization reaction. 

1 21 . (Withdrawn) The process of claim 1 20, wherein the functional group capable of 
reaction with the monomer and the functional group capable of propagation of the 
polymerization reaction are the same functional group. 

122. (Withdrawn) The pnxess of claim 120, wherein the functional group capable of 
reaction with the monomer is selected from the group consisting of: amino (-NH2). carboxyl (- 
OCOH), isocyanate (-NCO), mercapto (-SH), hydroxy (-0H), silyl chloride (-SiCIa), alkene (- 
C^CHs), and alkenyl halide (-C=CHX wherein X= CI, F. Br. I). 
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1 23. (Withdrawn) The process of claim 1 20, wherein the non-proteinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of: manganese(ll) 
pentaaza complexes, manganese(III) pentaaza complexes, iron (II) pentaaza complexes. 
iron(lM) pentaaza complexes, manganese (II) salen complexes, manganese (III) salen 
complexes, iron (N) salen complexes, iron(lll) salen complexes, manganese (II) porphyrin 
complexes, manganese(lll) porphyrin complexes. Iron (II) porphyrin oomplexes. and iron(lll) 
porphyrin complexes. 

1 24. (Withdrawn) The process of claim 1 20, wherein the non-proteinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of manganese and iron 
chelates of pentaazacyclopentadecane compounds, which are represented by the following 
fonnula: 




>( )< 



wherein M is a cation of a transition metal, preferably manganese or iron; wherein R. R', 
Ri. R'l. R2. R'z, Ra, R'3, R«. R'4, Rs. R's, Re, R'e. R/. R'r. Ra. R's. Rg. and R'a independently 
represent hydrogen, or substituted or unsubstituted alkyl. alkenyl, alkynyl. cycloalkyi, 
cycloalkenyl, cycloalkylalkyi, cydoalkylcycloalkyf. cycloalkenylalkyi, alkylcycloalkyi, 
alkylcydoalkenyl. alkenylcydoalkyf. alkenylcycfoalkenyl, heterocyclic, aryl and aralkyi radicals; 
R, or R'l and R^ or R'^. Rg or R^ and R4 or R'4, Rs or R's and R^ or R'e, R^ or RV and Ra or R'a. 
and R9 or R', and R or R' together with the catDon atoms to which they are attached 
independently form a substituted or unsubstituted, saturated, partially saturated or unsaturated 
cyclic or heterocyclic having 3 to 20 carbon atoms; R or R' and Ri or R',, R^ or R'^ and R3 or R'^. 
R4 or R'4 and R, or R's, Re or R'e and R7 or R'j, and R, or R'^ and Rg or R'g together with the 
carbon atonr^ to which they are attached independently forni a substituted or unsubstituted 
nitrogen containing heterocycle having 2 to 20 carbon atoms, provided that when the nitrogen 
containing heterocycle is an aromatic heterocycle which does not contain a hydrogen attached 
to the nitrogen, the hydrogen attached to the nitrogen as shown in the above fomiula. which 
nitrogen is also in the macrocydrc ligand or complex, and the R groups attached to the Jncluded 
carbon atoms of the macrocyde are absent; R and R'. R, and R',. R^ and R'2, R3 and R's. R4 
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and RU, Rs and R'g. Re and R'e, R7 and RV, R« and R'e. and R9 and R's, together with the carbon 
atom to which they are attached independently fomi a saturated, partially saturated, or 
unsaturated cyclic or heterocyclic having 3 to 20 carbon atoms; and one of R, R', Ri, R"i, Rz* 
R'2, R3, R3, R4. RU. Rs, Rs. Re, R"e. R7, R't. Ra. R'a. R9, and R'9 together with a different one of 
R, R\ Ri, R'l, Ra, R'2, R3, R'a. R4, R'4. R5, R 5, Re, R's. R7. R V, R5. Re. R9. and R'q which is 
attached to a different carbon atom in the macrocydlc llgand may be bound to form a strap 
represented by the formula 

- (CH2)x - M - {CH2)v. — L - (CHak - I — {CHz)y - 
wherein w, x, y and z independently are Integers from 0 to 10 and M, L iand J are 
independently selected frx»m the group consisting of alkyi, alkenyl, alkynyl, aryl, cycloalkyi, 
heteroaryi, alkaryl, alkheteroaryl, aza, amide, ammonium, oxa, thia, sulfonyl, sulfinyl, 
sulfonamide, phosphoryl, phosphinyl, phosphino, phosphonium, keto. ester, alcohol, carbamate, 
urea, thiocarbonyl, borates, boranes. boraza, silyl, siloxy, silaza and combinations thereof; and 
combinations thereof; 

and wherein X, Y and 2 are independently selected from the group consisting of hallde, 
0x0, aquo, hydroxo, alcohol, phenol, dfoxygen, peroxo, hydroperoxo, alkylperoxo, arylperoxo, 
ammonia, alkylamino, arylamino, heterocyctoalkyi amino, heterocydoaryl amino, amine oxides, 
hydrazine, alkyi hydrazine, aryl hydrazine, nitric oxide, cyanide, cyanate, thiocyanate, 
isocyanate, isothiocyanate, alkyi nitrile, aryl nitrile, alkyi isonitriie, aryl isonitrile, nitrate, nitrite, 
azido, alkyi sulfonic add, aryl sulfonic add, alkyi sulfoxide, aryl sulfoxide, alkyi aryl sulfoxide, 
alkyi sulfenic acid, aryl sulfenic add, alkyi sulfinic add, aryl sulfinic acid, alky! thiol carboxylic 
add, aryl thiol carboxylic add, alkyi thiol thiocarboxyllc add, aryl thtol thiocarboxylic add, alkyi 
carboxylic add {such as acetic add, trifluoroacetic acid, oxalic acid), aryl carboxylic acid (such 
as benzoic add, phttialic acid), urea, alkyi urea, aryl urea, alkyi aryl urea, thiourea, alky! 
thiourea, aryl thraurea, alkyi ary! thraurea, sulfate, sulfite, bisulfate, bisulfite, thiosuifate, 
thiosulftte, hydrosutfite, aikyl phosphine, aryl phosphine. alkyi phosphine oxide, aryl phosphine 
oxide, alkyi aryl phosphine oxide, alkyi phosphine sulfide, aryl phosphine sulfide, alkyi aryl 
phosphine sulfide, alkyi phosphonic acid, aryl phosphonic add, alkyi phosphlnic add, aryl 
phosphinic add, alkyi phosphinous acid, aryl phosphinous add, phosphate, thiophosphate, 
phosphite, pyrophosphite, triphosphate, hydrogen phosphate, dihydrogen phosphate, alkyi 
guanidino, aryl guanidino, alkyi aryl guanidino, alkyi carbamate, aryl carbamate, aikyl aryl 
carbamate, aikyl thiocarbamate aryl thiocarbamate, aikyl aryl thiocarbamate, aikyl 
dithiocarbamate, aryl dithiocarbamate, aikyl aryl dithiocarbamate, bicarbonate, carbonate, 
perchlorate, chlorate, chlorite, hypochlorite, perbromate. bromate, bromite, hypobromite, 
tetrahaiomanganate. tetrafluoroborate, hexafluorophosphate, hexafluoroantimonate, 

-26- 

231 861 » 



PA(X27/76'RCVDAT4/7120064:02:34PM [Eastern Daylight Tiine]'SVR:USPTO{Fm 



Apr-Or-OB 03:02pin Frora-Sonnanschain Nath 4 Rosenthal 314 259 5959 T-349 P. 028/084 F-886 



hypophosphite. iodate. periodate, metaborate, tetraaryl borate, tetra alkyi borate, tartrate, 
salicylate, succinate, crtrate, ascorbate. saccharinate. amino acid, hydroxamic add. thiotosylate. 
and anions of ion exchange resins. 

1 25. (Withdrawn) The process of claim 1 20, wherein the non-proteinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of Compounds 1-54 of 
Table 1. 

126. (Withdrawn) The process of claim 120. wherein the non-proteinaceous catalyst 
for the dismutation of superoxide is selected firom the group consisting of Compounds 16. 27. 
38, 40. 42, 43, 51, 52, 53. and 54 of Table 1. 

127. (Withdrawn) The process of claim 123, 124, 125 or 126. wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.001 to about 25 weight percent. 

128. (Withdrawn) The process of claim 123. 124, 125 or 126, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.01 to about 1 0 weight percent. 

129. (Withdrawn) The process of claim 123. 124, 125 or 126, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.05 to about 5 weight percent. 

1 30. (Withdrawn) The pnxess of claim 1 20, wherein the monomere are selected from 
the group consisting of alkylenes, vinyls, vinyl halides, vinyledenes. diacids, acid amines, diols. 
alcohol acids, alcohol amines, diamines, ureas, urethanes. phthalates, carbonic acids, 
orthoesters. esteramines, siloxanes. phosphazenes. olefins, alkylene halldes, alkylene oxides, 
acrylic acids, sulfones, anhydrides, acrylonitriles, saccharides, and amino acids. 

131. (Withdrawn) The process of claim 130. wherein the non-proteinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of: manganese(ll) 
pentaaza complexes, manganese(lll) pentaaza complexes, iron (II) pentaaza complexes, 
iron(lll) pentaaza complexes, manganese (II) salen complexes, manganese (ill) salen 
complexes, iron (II) salen complexes, iron(lll) salen complexes, manganese (II) porphyrin 
complexes, manganese(lll) porphyrin complexes, iron (II) porphyrin complexes, and iron(Ilf) 
porphyrin complexes. 

1 32. (Withdrawn) The process of claim 131, wherein the non-proteinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of 

manganese and iron chelates of pentaazacydopentadecane compounds, which are 
represented by the following fbmnula: 
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wherein M is a cation of a transition metal, preferably manganese or iron; wherein R. R', 
Ru R'l, R2. R'2. R3, R'3. R4. R4. Rs. R's, Re, R'e, R7, RV, Rfl, R'b, Rsi and R'e independently 
represent hydrogen, or substituted or unsubstituted alkyi, alkenyl, alkynyl, cydoalkyl, 
cycloalkenyl, cydoalkylalkyi, cydoalkylcydoalkyi, cycloalkenylalkyi, alkylcydoalkyl, 
alkyicydoalkenyl, alkenylcydoalkyl. alkenylcydoalkenyl, heterocyclic, aryl and aralkyt radicals; 
Rt or R'i and R2 or R 2. R3 or R'3 and R4 or R'4, R5 or R'5 and Re or R'e, Rr or RV and Ra or R'e. 
and R9 or R 9 and R or R' togetfier with the carbon atoms to which they are attached 
independently form a substituted or unsubstituted, saturated, partially saturated or unsaturated 
cyclic or heterocyclic having 3 to 20 carbon atoms; R or R' and Ri or R'i, R2 or R 2 and R3 or R3, 
R4 or R 4 and R5 or R 5. Rs or R'e and R7 or RV, and Rg or R'e and R9 or R 9 together with the 
carbon atoms to which they are attached independently form a substituted or unsubstituted 
nitrogen containing heterocyde having 2 to 20 carbon atoms, provided that when the nitrogen 
containing heterocyde is an aromatic heterocyde which does not contain a hydrogen attached 
to the nitrogen, the hydrogen attached to the nitrogen as shown in the above formula, which 
nitrogen is also in the macrocycllc ligand or complex, and the R groups attached to the induded 
carbon atoms of the macrocycle are absent; R and R', Ri and R'i, Rs and R 2. R3 and R'3, R4 
and R 4. R5 and R'5. Re and R'e. R7 and R'7, Ra and R'a, and R9 and R 9, together with the carbon 
atom to which they are attached independently fonn a saturated, partially saturated, or 
unsaturated cydic or heterocyclic having 3 to 20 carbon atoms; and one of R, R\ R^, R'i, Rg, 
R'a. R3. R'a, R4. R4. R6. R's. Re, R'a, R7, R'?, Ra. R'a, R&. and R9 together with a different one of 
R, R'. Ri, R'l, R2, R 2. R3, R 3, R4, R 4, Rs. R 5. Re. R'e, R7, RV, Rs, R'a, Rb, and R'e which is 
attached to a different carbon atom in the macrocydic ligand may be bound to form a strap 
represented by the formula 

- (CH2)x - M — (CHsX. — L - (CH2)z - I — (CHz)^ — 

Wherein w. x, y and z independently are integers from 0 to 10 and M, L and J are 

independently selected from the group consisting of alkyl. alkenyl. alkynyL aryl, cydoaikyl. 

heteroaryi, alkaryl, aikheteroaryl, aza, amide, ammonium, oxa, thia, sutfonyl, sulfinyl, 
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sulfonamide, phosphoryl. phosphinyl, phosphino, phosphonium, keto, ester, alcohol, carbamate, 
urea, thiocarbonyl. borates, boranes. boraza. silyl, siloxy, siiaza and combinations thereof; and 
combinations thereof; 

and wherein X, Y and Z are independently selected from the gnsup consisting of hallde. 
0X0, aquo, hydroxo, alcohol, phenol, dioxygen, peroxo, hydroperoxo, alkylperoxo, arylperoxo. 
ammonia, alkylamino, arylamino. heterocycloalkyi amino, heteracycloaryl amino, amine oxides, 
hydrazine, alkyi hydrazine, aryl hydrazine, nitric oxide, cyanide, cyanate, thiocyanate, 
isocyanate, isothfocyanate, alkyI nitrite, aryl nitrile, aikyi isonitrile, aryt isonitrile, nitrate, nitrite, 
azido, alkyI sulfonic add, aryl sulfonic acid, alkyI sulfoxide, aryl sulfoxide, alkyI aryl sulfoxide. 
alkyI sulfenic acid, aryl sulfenic add. alkyl sulfinic acid, aryl sulfinic acid, alkyI thiol carboxylic 
acid, aryl thiol carboxylic add. alkyl thiol thiocarboxyiic acid, aryl thiol thiocarboxylic acid, alkyl 
carboxylic add (such as acetic add, trifluoroacetic add, oxalic add), aryl carboxylic acid (such 
as benzoic acid, phthalic add), urea, alkyl urea, aryl urea, alkyl aryl urea, thiourea, alkyl 
thiourea, aryl thiourea, alkyl aryl thiourea, sulfate, sulfite, bisulfate. bisulfite, thiosulfate, 
thiosulfite, hydrosulfite, alkyl phosphine, aryl phosphlne, alkyl phosphine oxide, aryl phosphine 
oxide, alkyl aryl phosphine oxide, alkyl phosphine sulfide, aryl phosphine sulfide, alkyl aryl 
phosphine sulfide, alkyl phosphonic add, aryl phosphonic add, alkyl phosphinic acid, aryl 
phosphinic add, alkyl phosphinous add. aryl phosphinous add. phosphate, thiophosphate. 
phosphite, pyrophosphite. triphosphate, hydrogen phosphate, dihydrogen phosphate, alkyl 
guanidino. aryl guanidino, alkyl aiyl guanWino, alkyl carbamateraryl carbamate, alkyl aryl 
carbamate, alkyl thiocarbamate aryl thiocarbamate, alkyl aryl thiocarbamate, alkyl 
dithiocarbamate, aryl dithiocarbamate, alkyl aryl dithiocarbamate, bicarbonate, carbonate, 
perchlorate, chlorate, chlorite, hypochlorite, perbromate, bromate. bitomite, hypobromite, 
tetrahaiomanganate, tetrafluoroborate, hexafluorophosphate, hexafluoroantimonate, 
hypophosphite, iodate. periodate. metaborate, tetraaryl borate, tetra alkyl borate, tartrate, 
salicylate, succinate, dtrate, ascorbate. saccharinate, amino add. hydrxjxamic add. thiotosylate, 
and anions of ion exchange resins. 

133. (Withdrawn) The process of daim 130, virfierein the non-proteinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of Compounds 1-54 of 
Table 1. 

1 34. (Withdrawn) Tlie process of daim 1 30, wherein the non-proteinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of Compounds 16, 27. 
38, 40. 42, 43, 51, 52. 53, and 54 of Table 1. 

136. (Withdrawn) The process of claim 131 . 132. 133. or 134, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.001 to about 25 weight percent. 
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136. (Withdrawn) The process of claim 131, 132, 133, or 134. wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.01 to about 10 weight percent. 

137. (Withdrawn) The process of claim 131. 132, 133. or 134, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.05 to about 5 weight percent 

1 38. (Withdrawn) TTie process of claim 1 20. wherein the biomaterial is co- 
polymerized with a precursor Jigand of a non-proteinaceous catalyst for the dismutatlon of 
superoxide, the process further comprising inserting a cation into the precursor ligand by 
reading the biomaterial modified with the precursor ligand with a compound containing a 
transition metal selected from the group consisting of: manganese and iron; said reaction 
yielding a biomaterial ooHJolymerteed with an active non-proteinaceous catalyst for the 
dismutation of superoxide. 

1 39. (Withdrawn) A process for producing a biomaterial modified by admixture with at 
least one non~pratelnaceous catalyst for the dismutation of superoxide or a precursor ligand of a 
non-proteinaceous catalyst for the dismutation of superoxide, the process comprising: 

a. providing at least one unmodified biomaterial; 

b. providing at least one non-proteinaceous catalyst for the dismutation of 
superoxide or at least one ligand precursor of a noniiroteinaceous catalyst for the 
dismutation of superoxide; and 

c. admixing the unmodified biomaterial and the non-pnjteinaceous catalyst for 
the dismutation of superoxide or the ligand precursor. 

140. (Withdrawn) TTie process of claim 1 39. flirther comprising heating the 
constituents in order to melt at least one unmodified biomaterial constituent. 

141 . (Withdrawn) The process of claim 1 39. further comprising providing during 
admixture a solvent In which at least one the unmodified biomaterial and the non-proteinaceous 
catalyst for the dismutation of superoxide or the ligand precursor are soluble. 

142. (Withdrawn) The process of daim 141 . further comprising removing the solvent 
after admixing. 

143. (Withdrawn) The process of claim 1 42, wherein said solvent removal is effected 
by a method selected from the group consisting of evaporation and membrane filtration. 

144. (Withdrawn) The process of daim 1 39. wherein the biomaterial is admixed with a 
precursor ligand of a non-proteinaceous catalyst for the dismutation of superoxide, the process 
further comprising inserting a cation into the precursor ligand by reacting the biomaterial 
modified with the precursor ligand with a compound containing a transition metal selected from 
the group consisting of: manganese and iron; said reaction yielding a biomaterial admixed with 
an active non-proteinaceous catalyst for the dismutation of superoxide. 

Z31B6133 - 30 - 
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145. {Withdrawn) The process of claim 1 39. wherein the admixed constituents form a 
solution. 

146. (Withdrawn) The process of claim 139, wherein the non-proteinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of manganese(ll) 
pentaaza complexes, manganese(lll) pentaaza complexes, iron (II) pentaaza complexes, 
iron(lll) pentaaza complexes, manganese (II) salen complexes, manganese (III) salen 
complexes, iron (It) salen complexes, iron(l[l) salen complexes, manganese (II) porphyrin 
complexes, manganese(lll) porphyrin complexes, iron (II) porphyrin complexes, and iron(lll) 
porphyrin complexes. 

147. (Withdrawn) The process of claim 139, wherein the non-proteinaceous catalyst 
for the dismutation of superoxide Is selected from the group consisting of manganese and iron 
chelates of pentaazacyclopentadecane compounds, which are represented by the following 
fonnula; 




wherein M is a cation of a transition metal, preferably manganese or iron; wherein R*. 

Ri, R'l, Ris R'2. R3, R3. R4, R4, R5, R 5, Re. R'e. R7, R Vr Re. Re, Ro. and R'o independently 

represent hydrogen, or substituted or unsubstituted alkyi, alkenyl, alkynyl, cydoalkyf, 

cydoalkenyL cycloalkylalkyi, cycloalkylcycloalkyi, cycloalkenylalkyl. alkylcycloalkyi, 

alkylcycloalkenyl, alkenylcycloalkyi, alkenylcycloalkenyl, heterocyclic, aryl and aralkyi radicals; 

Ri or R'l and R2 or R'2, R3 or R 3 and R4 or R'4, R5 or R g and Re or R'e, R? or RV and Rs or R'e. 

and Ro or R 9 and R or R' together with the carbon atoms to which ttiey are attached 

Independently form a substituted or unsubstituted, saturated, partially saturated or unsaturated 

cyclic or heterocyclic having 3 to 20 carbon atoms; R or R* and R-y or R',, Rg or R'z and or R'3, 

Rd or RU and R5 or R 5, Re or R'e and R7 or R 7, and Ra or R'e and R9 or R 9 together with the 

carbon atoms to which they are attached independently form a substituted or unsubstituted 

nitrogen containing heterocycle having 2 to 20 carbon atoms, provided that when the nitrogen 

containing heterocycle is an aromatic heterocycle which does not contain a hydrogen attached 

to the nitrogen, the hydrogen attached to the nitrogen as shown in the above formula, which 
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nitrogen is also in the macrocyclic ligand or complex, and the R groups attadied to the Included 
carbon atoms of the macrocycle are absent; R and R\ Ri and R'l, R2 and R z, R3 and R'3. R4 
and R'4, Rs and R'g, R^ and R e, R7 and RV, Re and R'g, and R© and R together with the carbon 
atom to which they are attached independently form a saturated, partially saturated, or 
unsaturated cyclic or heterocyclic having 3 to 20 carbon atoms; and one of R, R\ Ru R*i, R2. R'2, 
Rs. R3. R4. R4. R5, R'5, Re. R'b, R7, RV. Re. R'b, Rg, and R'o together With a different one of R, R", 
Ru R'i, Rz. R'2, R3- R'3, R4, R 4. R6. R's, Re. R'e, R7, RVr Rs, R's, Ra, and R's which is attached to 
a different carbon atom in the macrocyclic ligand may be bound to form a strap represented by 
the fonnula 

— (CH2)x — M - (CHa)^, — L — (CH2)z — I — (CHzJy — 
wherein w, x, y and 2 independently are integers from 0 to 10 and M, L and J are 
independently selected fnDm the group consisting of alkyi, alkenyj, alkynyl, aryl. cycloalkyl, 
heteroaryl, alkaryl, alkheteroaryl, aza, amide, ammonium, oxa. thia. sutfonyl, sulfinyf. 
sulfonamide, phosphoryl, phosphinyl, phosphino, phosphonium, keto, ester, alcohol, carbamate, 
urea, thiocarbonyl, borates, boranes, boraza, silyl, slloxy. silaza and combinations thereof; and 
combinations thereof; 

and wherein X, Y and Z are independently selected from the 9n:)up consisting of hallde, 
0x0, aquo, hydroxo, alcohol, phenol, dioxygen, peroxo, hydroperoxo, alkylperaxo, arylperoxo, 
ammonia, alkylamino, arylamino, heterocycloalkyt amino, heterocycloaryl amino, amine oxides, 
hydrazine, alkyl hydrazine, aryl hydrazine, nitric oxide, cyanide, cyanate, thiocyanate. 
rsocyanate, Isothiocyanate, alkyl nitrile, aryl nitrite, alkyl isonitrile, aryl isonitrile, nitrate, nitrite, 
azido, alkyl sulfonic acid, aryl sulfonic acid, alkyl sulfo)dde, aryl sulfoxide, alkyl aryl sulfoxide, 
alkyl sulfenic acid, aryl sulfenic acid, alkyl sulfinic acid, aryl sutfinic acid, alkyl thiol carboxylic 
add, aryl thiol carboxylic add, alkyl thiol thiocarboxyllc add, aryl thiol thiocart>oxylic add, alkyl 
cartDOxylic add (such as acetic acid, trIfluoroacetJc acid, oxalic add), aryl carboxylic acid (such 
as benzoic add, phthallc add), urea, alkyl urea, aryl urea, alkyl aryl urea, thiourea, alkyl 
thiourea, aryf thiourea, alkyl aryl thiourea, sulfate, sulfite, bisulfate, bisulfite, thiosuifate, 
thiosulfite, hydrosulfrte, alkyl phosphine, aryl phosphlne. alkyl phosphine oxide, aryl phosphine 
oxide, alkyl aryl phosphine oxide, alkyl phosphine sulfide, aryl phosphine sulfide, alkyl aryl 
phosphine sulfide, alkyi phosphonicacid, aryl phosphonic acid, alkyl phosphinic acid, aryl 
phosphinic add, alkyl phosphinous acid, aryl phosphinous add, phosphate, thiophosphate, 
phosphite, pyrophosphite, triphosphate, hydrogen phosphate, dihydrogen phosphate, alkyl 
guanidino, aryl guanidino, alkyl aryl guanidino, alkyl carbamate, aryl carbamate, alkyl aryl 
cartamate, alkyl thiocarbamate aryl thiocaitamate, alkyl aryl thiocarbamate, alkyl 
dithiocarbamate, aryl dithiocarbamate, alkyl aryl dithiocarbamate. bicarbonate, carbonate, 
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perchlorate. chlorate, chlorite, hypochlorite, perbtximate, bromate. bromite, hypobromite, 
tetrahalomanganate, tetrafluoroborate. hexafluorophosphate. hexafiuoraantimonate, 
hypophosphite, iodate. periodate, metaborate. tetraaryl borate, tetra aikyi borate, tartrate, 
salicylate, succinate, citrate, ascorbate, saccharinate. amino acid, hydroxamic acid, thiotosylate, 
and anions of ion exchange resins. 

148. (Withdrawn) The process of claim 1 39. wherein the non-proteinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of Compounds 1-54 of 
Table 1. 

149. (Withdrawn) The process of claim 1 39, wherein the non-proteinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of Compounds 16, 27. 
38, 40. 42, 43. 51 , 52. 53, and 54 of Table 1 . 

150. (Withdrawn) The process of dalm 146, 147, 148, or 149, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.001 to about 25 weight percent. 

151 . (Withdrawn) The process of claim 146, 147. 148, or 149, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.01 to about 10 weight percent 

152. (Withdrawn) The process of claim 146. 147, 148, or 149, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.05 to about 5 weight percent. 

1 53. (Withdrawn) The process of claim 1 39, wherein the unmodified biomaterial is 
selected from the group consisting of: ceramics, polymers, biopolymere. and composites 
thereof. 

1 54. (Withdrawn) The process of daim 1 39. wherein the unmodified biomaterial is a 
ceramic selected from the group consisting of: hydroxyapatlte. tricalcium phosphate, and 
aluminum-caldum-phosphorus oxide. 

1 55. (Withdrawn) The process of claim 1 54. wherein the non-proteinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of manganese(ll) 
pentaaza complexes, n)anganese(lll) pentaaza complexes, iron (II) pentaaza complexes. 
iron(lll) pentaaza complexes, manganese (II) salen complexes, manganese (III) salen 
complexes, iron (II) salen complexes. Iron(lll) salen complexes, manganese (II) porphyrin 
complexes, manganese(lll) porphyrin complexes, iron (II) poiphyrin complexes, and iTOn(lll) 
porphyrin complexes. 

1 56. (Withdrawn) The process of claim 1 54, wherein the non-pruteinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of manganese and iron 
chelates of pentaazacydopentadecane compounds, which are represented by the following 
formula: 
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wherein M is a cation of a transition metal, preferably manganese or iron; wherein R. R\ 
R-i. R\, Ra, R*2, Rg, R'3, R4, R5, Rs, Rg, Re, R7. R 7. Ra, R's, R9, and R9 independently 
represent hydrogen, or substituted or unsubstituted alkyi, alkenyl, alkynyl, cycloalkyl. 
cycloalkenyl, cycloalkylalkyt, cydoalkylcycloalkyl, cycloalkenylalkyi, alkylcycloalkyl. 
alkylcycloalkenyl, alkenylcydoalkyl, alkenyicydoalkenyl, heterocyclic, aryl and aralkyi radicals; 
Ri or RS and R2 or R 2, R3 or R'3 and R4 or R 4, Rs or R'3 and Re or R R7 or RV and Rg or R a, 
and Rg or R 9 and R or R' together with the carbon atoms to which they are attached 
independently fonm a substituted or unsubstituted. saturated, partially saturated or unsaturated 
cyclic or heterocyclic having 3 to 20 cartx)n atoms; R or R' and R-, or R'l, Ra or R 2 and R3 or R 3, 
R4 or R'4 and Rg or R'5, Ra or Re and R7 or R V, and Rg or R'g and R© or R'g together with the 
carbon atoms to which they are attached independently form a substituted or unsubstituted 
nitn:)gen containing hetenDcycle having 2 to 20 carbon atonns, provided that when the nitrogen 
containing heterocyde is an aromatic heterocyde which does not contain a hydrogen attached 
to the nitrogen, the hydrogen attached to the nitrogen as shown in the above fomiula. which 
nitrogen is also in the macrocyclic ligand or complex, and the R groups attached to the induded 
carbon atoms of the macrocyde are absent; R and R\ Ri and R'i, R2 and R'2, R3 and R 3, R4 
and R'4, Re and R'5, Re and R^, R7 and R 7, Re and R's, and R9 and R'g. together with the carbon 
atom to which they are attached independently fomi a saturated, partially saturated, or 
unsaturated cyclic or heterocyclic having 3 to 20 carbon atoms; and one of R, R', R^ RS, Rg. 
R'2. R3, R'a, R4. R4, R5. Rs, Re, R'e, R7, RV, Re, R'a, R9, and R'e together with a different one of 
R, R', R,. R'i, R2. R2, R3, R 3, R4, R\ R5, R 5, Re, Re, R7, R 7, Rc. R's, R9. and R'g which is 
attached to a different carbon atom in the macrocyclic ligand may be bound to form a strap 
represented by the formula 

- (CH2)x - M - (CHaX, - L - (CH2), - 1 - (CH2)y - 

wherein w, x, y and z independently are Integers from 0 to 10 and M, L and J are 

independently selected flnom the group consisting of alkyl. alkenyl, alkynyl, aryl. cydoalkyi, 

heteroaryl. alkaryl. aikheteroaiyf. aza, amide, ammonium, oxa, thia, sulfonyl, sulfinyl, 
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sulfonamide, phosphoryl, phosphinyl, phosphino. phosphonium, keto, ester, alcohol, carbamate, 
urea, thiocarbony). borates, boranes. boraza, silyl, siloxy, silaza and combinations thereof; and 
combinations thereof; 

and wherein X, Y and Z are independently selected from the group consisting of halide, 
0X0, aquo, hydroxo. alcohol, phenol, dioxygen, peroxo, hydroperoxo, alkylperoxo, arylperoxo, 
ammonia, alkylamino, arylamino, heteroc^cloalkyl amino, heterocycloaryl amino, amine oxides, 
hydrazine, alkyi hydrazine, aryl hydrazine, nitric oxide, cyanide, cyanate, thiocyanate, 
isocyanate, isothiocyanate. alkyI nifrile, aryl nitrile, alky! isonrtrile. aryl isonitrile. nitrate, nitrite, 
azido, alkyI sulfonic acid, aryl sulfonic add. alky! sulfoxide, aryl sulfoxide, alkyI aryl sulfoxide, 
aikyi suifenic acid, aryl sulfenic acid, alkyl sulfinic acid, aryl sulfinic add, alkyI thiol carboxylic 
add, aryl thiol carboxylic add, alkyl thiol thiocarboxylic add, aryl thiol thiocarboxylic add, alkyl 
carboxylic add (such as acetic add, trifluoroacellc acid, oxalic add), aryl carboxylic add (such 
as benzoic add, phthalic acid), urea, alkyl urea, aryl urea, alkyl aryl urea, thiourea, alkyl 
thiourea, aryl thiourea, alkyl aryl thiourea, sulfate, sulfite, bisulfate, bisulfite, thiosulfate, 
thiosulfite, hydrosulfite. alkyl phosphine, aryl phosphine, alkyl phospWne oxide, aryl phosphine 
oxide, alkyl aryl phosphine oxide, alkyl phosphine sulfide, aryl phosphine sulfide, alkyl aryl 
phosphine sulfide, alkyl phosphonic add. aryl phosphonic add, alkyl phosphlnic add, aryl 
phosphinic acid, alkyl phosphinous add, aryl phosphinous add, phosphate, thiophosphate, 
phosphite, pyrophosphite, triphosphate, hydrogen phosphate, dihydrogen phosphate, alkyl 
guanidino. aryl guanidino. alkyl aryl guanidino, alkyl carbamate, aryl carbamate, alkyl aryl 
carbamate, alkyl thiocarbamate aryl thlocarbamate, alkyl aryl thlocarbamate, alkyl 
dithiocarbamate, aryl dithiocarbamate. alkyl aryl dithiocarbamate, bicarbonate, carbonate, 
perchlorate, chlorate, chlorite, hypochlorite, perbromate. bromate, bromite, hypobromite, 
tetrahalomanganatfi, tetrafluoroborate, hexafluorophosphate, hexafluoroantimonate, 
hypophosphite. iodate, periodate, metaborate, tetraaryl borate, tetra alkyl borate, tartrate, 
salicylate, succinate, citrate, ascorbate, saccharinate, amino add, hydroxamic add, thiotosylate, 
and anions of ion exchange resins. 

157. (Withdrawn) The process of claim 154, wherein the non-proteinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of Compounds 1-54 of 
Table 1. 

158. (Withdrawn) The process of daim 154, wherein the non-proteinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of Compounds 16, 27. 
38, 40. 42, 43, 51 , 52, 53, and 54 of Table 1 . 

159. (Withdrawn) The process of claim 155, 156, 157, or 158, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.001 to about 25 weight percent. 
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160. (Withdrawn) The process of claim 155, 156, 157, or 158, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.01 to about 10 weight percent. 

161. (Withdrawn) The process of claim 155, 156. 157, or 158, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.05 to about 5 weight percent 

1 62. (Withdrawn) The process of claim 139. wherein the unmodffied biomaterial is a 
polymer selected from the group consistJng of: polyurethane, polyureaurethane, polyalkylene 
glycols, polyethylene teraphthalate, ultra high molecular weight polyethylene, polypropylene, 
polyesters, polyamides, polycarbonates, polyorthoesters, polyesteramides, polysiloxane, 
polyolefins, polytetrafJuonoethylene, polysulfones, polyanhydrides, polyalkylene oxides, polyvinyl 
halides, polyvinyledene halides, acrylic, methacryllc, polyacrylonitrile. polyvinyl, 
polyphosphazene, polyethylene-co-acrylic acid, silicone, block copolymer of any of the 
foregoing polymers, random copolymers of any of the foregoing polymers, graft copolymers of 
any of the foregoing polymers, crossllnked polymers of any of the foregoing polymere, 
hydrogels, and mixtures of any of the foregoing polymers, 

163. (Withdrawn) The process of claim 162. wherein the non-proteinaceous catalyst 
for the dismutation of superoxide Is selected from the group consisting of manganese(II) 
pentaaza complexes, manganes€(lll) pentaaza complexes, iron (II) pentaaza complexes, 
iron(lll) pentaaza complexes, manganese (II) salen complexes, manganese (III) salen 
complexes, Iron (II) salen complexes, iron(III) salen complexes, manganese (II) porphyrin 
complexes, manganese(lll) porphyrin complexes, iron (II) porphyrin complexes, and Iron(III) 
porphyrin complexes. 

164. (Wimdrawn) The process of claim 162, wherein the non-proteinaceous catalyst 
for the dismutation of superoxide Is selected from the group consisting of manganese and inDn 
chelates of pentaazacydopentadecane compounds, which are represented by the following 
formula: 




wherein M is a cation of a transition metal, preferably manganese or iron; wherein R, R', 

Rip R'i, R5, Ra. R3. R'a. R4, R4, Rg. R'si Re. R's* R7. R V, Re. R 6» Rgi and Rg independently 
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represent hydrogen, or substituted or unsubstrtuted alkyi, alkenyl, alkynyl, cydoalkyi, 
cydoalkenyl, cydoalkylalkyl, cydoalkylcydoalkyi, cydoalkenylalkyi, alkylcydoalkyi, 
alkylcydoalkenyl. alkenylcydoalkyi, alkenylcydoalkeny), heterocydic, aryl and aralkyi radicals; 
Ri or R'l and R2 or R'^, R3 or R'3 and R4 or R'4, Rg or R's and Re or R'e, R7 or RV and Ra or R'a. 
and Rq or R 9 and R or R' together with the carbon atoms to which they are attached 
Independently fonn a substituted or unsubstituted, saturated, partially saturated or unsaturated 
cydic or heterocydic having 3 to 20 carbon atoms; R or R' and Ri or R'l, R2 or R'2 and R3 or R'3, 
R4 or R\ and R5 or R's, Re or Re and Ry or RV, and Re or R'^ and R9 or R'g together with the 
carbon atoms to which they are attached independently form a substituted or unsubstituted 
nitrogen containing heterocyde having 2 to 20 carbon atoms, provided that when the nitrogen 
containing heterocyde is an aromatic heterocyde which does not contain a hydrogen attached 
to the nitrogen, the hydrogen attached to the nitrogen as shown in the above formula, which 
nitrogen fs also in the macrocydic ligand or complex, and the R groups attached to the included 
carbon atoms of the macrocyde are absent; R and R', Ri and R'l, R2 and R'^, R3 and R3. R4 
and R4, Rs and R 5, Re and Re, R7 and RV, Ra and R'a. and Ro and R'9, together with the carbon 
atom to which they are attached Independently form a saturated, partially saturated, or 
unsaturated cydic or heterocydic having 3 to 20 carbon atoms; and one of R, R', R^, R'^. R^, 
R 2« Rs, R 3i R4. R'a, R5. R s, Rsr Re. Rr, RV, Ra, R'e, Rg, and R\ together with a different one of 
R, R', Ri, R'u R2, R'2. R3, RV. R4. Rs, Re, Re, R's, R7. RV. Rs, R'b. R9, and RV which is 
attached to a different carbon atom in the macrocydic ligand may be bound to form a strap 
represented by the fomriuia 

- (CH2), - M - (CH2X. — L — (CH2)z - 1 — (CH2)y - 
wherein w, x, y and z independently are integers fn^m 0 to 1 0 and M, L and J are 
independently selected from the group consisting of alkyi, alkenyl alkynyl, aryl, cydoalkyi, 
heteroaryl, alkaryl, alkheteroaryl, aza, amide, ammonium, oxa, thra, suffonyl, suffinyl, 
sulfonamide, phosphoryl, phosphinyl. phosphino, phosphonium, keto, ester, alcohol, carbamate, 
urea, thiocarbonyl, borates, boranes, boraza. silyl, siloxy, silaza and combinations thereof; and 
combinations thereof; 

and wherein X, Y and Z are independently selected from the group consisting of halide, 
0x0. aquo, hydroxo, alcohol, phenol, dioxygen, peroxo, hydroperoxo, alkyiperoxo. arylperoxo, 
ammonia, alkylamino, arylamino, heterocydoalkyi amino, heterocydoaryl amino, amine oxides, 
hydrazine, alkyl hydrazine, aryl hydrazine, nitric oxide, cyanide, cyanate, thiocyanate, 
isocyanate, Isothiocyanate, alkyI nitrile, aryl nitrile, aikyi isonitrile, aryl isonitrile, nitrate, nitrite, 
azido, alkyi sulfonic add, aryl sulfonic add, alkyl sulfoxide, aryl suffoxide, alkyl aryl sulfoxide, 
alkyI sulfenlc add, aryl surfenic add, alkyl suffinic acid, aryl sulfinic add, alkyl thiol carboxylic 
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acid, aryl thiol carboxylic acid, alkyi thiol thiocarboxylic acid, aryl thioi tliiocarboxylic acid, all^yl 
carboxylic add (such as acetic acid, trifluoroacetic acid, oxaiic acid), aryl carboxylic acid (such 
as benzoic add. phthalic acid), urea, aikyi urea, aryl urea, alkyt aryl urea, thiourea. alkyI 
thiourea, aryl thiourea, alkyl aryl thiourea, sulfate, suffite, bisulfate, bisulfite, thiosulfate, 
thiosulfite, hydrosulfite, alkyl phosphine, aryl phosphine, alkyl phosphine oxide, aryl phosphine 
oxide, alkyl aryl phosphine oxide, alkyl phosphine sutfide. aryl phosphine sulfide, alkyl aryl 
phosphine sulfide, alkyl phosphonic add, aryl phosphonic acid, alkyl phosphinic add. aryl 
phosphinic add, alkyl phosphlnous acid, aryl phosphinous add, phosphate, thiophosphate, 
phosphite, pyrophosphrte, triphosphate, hydrogen phosphate, dlhydrogen phosphate, alkyl 
guanidino, aryl guanidino, alkyl aryl guanidino, alkyl carbamate, aryl carbamate, alkyl aryl 
cart)amate, alkyl thiocarbamate aryl thiocarbamate, alkyl aryl thiocarbamate, alkyl 
dithiocarbamate, aryl dithiocarbamate, alkyl aryl dithiocarbannate. bicarbonate, carbonate, 
perchlorate, chlorate, chlorite, hypochlorite, perbromate, bromate. bromite, hypobromite, 
tetrahaiomanganate, tetrafluoroborate, hexafluorophosphate, hexarfluoroantimonate, 
hypophosphite. iodate, periodate, metaborate, tetraaryl borate, tetra alkyl borate, tartrate, 
salicylate, sucdnate, dtrate, ascorbate, saccharinate, amino acid, hydroxamic acid, thiotosylate, 
and anions of ion exchange resins. 

165. (Withdrawn) The process of claim 162, wherein the non-proternaceous catalyst 
for the dismutatlon of superoxide is selected from the group consisting of Compounds 1-54 of 
Table 1. 

166. (Withdrawn) The process of claim 162, wherein the non-proteinaceous catalyst 
for the dismutatlon of superoxide is selected from the group consisting of Compounds 16, 27, 
38, 40, 42, 43, 51, 52, 53, and 54 of Table 1. 

167. (Withdrawn) The process of claim 163, 164, 165. or 166, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.001 to about 25 weight percent. 

168. (Withdrawn) The process of daim 163. 164. 165, or 166, wherein the non- 
proteinaceous catalyst is present at a concentratfon of about 0.01 to about 1 0 weight percent, 

169- (Withdrawn) The process of daim 163, 164, 165. or 166. wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.05 to about 5 weight percent. 

170. (Withdrawn) The process of claim 139. \A^erein the unmodified biomaterial is a 
bropolymer selected from the group consisting of: chitin, chitosan. cellulose, methi^ cellulose, 
hyaluronic acid, keratin, fibroin, collagen, elastin, and sactrfiaride polymers. 

171. (Withdrawn) The process of claim 170, wherein the non-proteinaceous catalyst 
for the dismutatlon of superoxide is selected from the group consisting of manganese(ll) 
pentaaca complexes, manganese(lll) pentaaza complexes, iron (II) p^ntaaza complexes, 
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iron(lll) pentaaza complexes, manganese (II) salen complexes, manganese (III) salen 
complexes, iron (II) salen complexes, iron(lll) salen complexes, manganese (II) porphyrin 
complexes, manganese{lll) porphyrin complexes, iron (II) porphyrin complexes, and iron(lll) 
porphyrin complexes. 

1 72. (Withdrawn) The process of claim 1 72, wherein the non-proleinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of manganese and iron 
chelates of pentaazacydopentadecane compounds, which are represented by the following 
formula: 

^'^N- i . -M— -H 




wherein M is a cation of a transition metal, preferably manganese or iron; wherein R, R', 
R,. R-,, R2, R2. R3, Rs. R4. R'4, Rs. R's. Ra, R'fl. R7, R'7. Ra. R'8. R9. and R'a independently 
represent hydrogen, or substituted or unsubstituted alkyi, alitenyl, alkynyl. cycloalkyl, 
cydoalkenyl. cycloalkylalkyl. cycloalkylcycloalkyl. cydoalkenylalkyl. alkylcydoalkyl, 
alkylcydoalkenyl, alkenylcydoalkyJ, alkenylcydoalkenyl, heterocydic, aryl and aralkyl radicals; 
Ri or R'l and R2 or R'z, R3 or R'3 and R4 or R\. Rs or R's and Re or R's. R7 or RV and Ra or R'b. 
and Rfl or R'o and R or R' together with the carbon atoms to which they are attached 
independently form a substituted or unsubstituted. saturated, partially saturated or unsaturated 
cydic or heterocydic having 3 to 20 carbon atoms; R or R* and Ri or R'i, Ra or R2 and R3 or R's, 
R, or R'4 and Rg or R's. Re or R'e and R7 or R'7. and Rs or R'a and R9 or Rg together with the 
carbon atoms to which they are attached independently fomri a substituted or unsubstituted 
nitrogen containing heterocyde having 2 to 20 carbon atoms, provided that when the nitrogen 
containing heterocyde is an aromatic heterocyde which does not contain a hydrogen attached 
to the nitrogen, the hydrogen attached to the nitrogen as shown in the above formula, which 
nitrogen is also in the macrocydic ligand or complex, and the R groups attached to the induded 
carbon atoms of the macnocyde are absent; R and R'. Ri and R'i. R2 and R'2, R3 and R3. R4 
and R'4. R5 and R's. Re and R'g, R7 and R'7, Ra and R's. and R9 and R'b, together with the carbon 
atom to which they are attached independentiy fomn a saturated, partially saturated, or 

unsaturated cydic or heterocyclic having 3 to 20 carbon atoms; and one of R. R', Ri, R'n R21 
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R2, Rg, Ra, R4, R4, Rs, R's. Re. Re. Rt. RV, Re, Re. Rs. and R'g together with a different one of 
R. R', R,, R'l, R2, R 2. Rs. R'3, R4, R'4, Rs, Rs. Re. R'e, R/. RV, Ra, R's, and R'9 which is 
attached to a different carbon atom In the macrocycllc iigand may be bound to fonn a strap 
represented by the formula 

- (CH2)x — M — (CH2)w — L - {CH2)r — ! — (CH2)y - 
wherein w, X, y and z Independently are integers from 0 to 10 and M, L and J are 
independently selected from the group consisting of alkyi, allcenyl, alkynyl, aryl, cycloalkyi, 
heteroaryl, alkaryl, alkheteroaryi, aza, amide, ammonium, oxa, thia, sutfonyl, sulfinyl. 
sulfonamide, phosphoryl, phosphinyl, phosphino, phosphonium, keto. ester, alcohol, cartjamate, 
urea, thiocartx)nyl. borates, boranes, boraza. silyl, siloxy, silaza and combinations thereof; and 
combinations thereof, 

and wherein X, Y and Z are Independently selected from the group consisting of hallde, 
0x0. aquo, hydroxo. alcohol, phenol, dioxygen, peroxo, hydroperoxo, alkylperoxo. arylperoxo. 
ammonia, alkylamino, arylamino, heterocycloalkyl amino, heterocycloaryl amino, amine oxides, 
hydrazine, alkyi hydrazine, aryl hydrazine, nitric oxide, cyanide, cyanate, thiocyanate, 
isocyanate. isothiocyanate, alkyI nitrile. aryl nitrile, alky) isonitrile, aryl isonitrile, nitrate, nitrite, 
azido, alkyI sulfonic acid, aryl sulfonic add, alkyI sulfoxide, aryl sulfoxide, alkyi aryl sulfoxide, 
alkyI suffenic add, aryl sulfenic acid, alkyi sutfinic add, aryl sutfinic add, alkyI thiol carboxylic 
acid, aryl thiol carboxylic acid, alkyl thiol thiocarboxylic acid, aryl thiol thiocarboxylic add, alkyI 
carboxylic add (such as acetic add, trifluoroaoetic add, oxalic acid), aryl carboxylic add (such 
as benzoic add, phthalic acid), urea, alkyl urea, aryl urea, alkyl aryl urea, thiourea, alkyl 
thiourea, aryl thiourea, alkyl aryl thiourea, sulfate, sulfite, bisutfate, bisulfite, thiosulfate, 
thiosulfite, hydrosulfite, alkyl phosphine, ar^i phosphine, alkyl phosphine oxide, aryl phosphine 
oxide, alkyl aryl phosphine oxide, alkyl phosphine sulfide, aryl phosphine sulfide, alkyl aryl 
phosphine sulfide, alkyl phosphonic acid, aryl phosphonic acid, alkyl phosphinic acid, aryl 
phosphinic acid, aikyi phosphinous acid, aryl phosphlnous add, phosphate, thiophosphate, 
phosphite, pyrophosphite, triphosphate, hydrogen phosphate, dihydrogen phosphate, alkyl 
guanidino, aryl guanidino, alkyl aryl guanidino, alkyl carbamate, aryl carbamate, alkyl aryl 
carbamate, alky) thiocarbamate aryl thlocarbamate, alkyl aryl thiocarbamate, alkyl 
dithiocarbamate. aryl dithiocarbamate, alkyl aryl dlthiocartjamate, bicarbonate, carbonate, 
perchlorate, chlorate, chlorite, hypochlorite, pert^romate, brc)mate, bromite, hypobromite, 
tetrahalomanganate, tetrafluoroborate. hexafluorophosphate, hexafluoroantlmonate. 
hypophosphite. iodate, periodate. metaborate. tetraaryl borate, tetra alkyl borate, tartrate, 
salicylate, succinate, dtrate, asoorbate, saccharinate, amino add, hydroxamic add, throtosylate, 
and antons of ion exchange resins. 
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1 73. {Withdrawn) The process of claim 1 70, wherein the non-proteinaceous cataiyst 
for the dismutation of supensxide is selected from the group consisting of Compounds 1-54 of 
Table 1. 

1 74. (Withdrawn) The process of daim 1 70, wherein the non-proteinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of Compounds 16. 27. 
38, 40, 42, 43, 51 , 52. 53, and 54 of Table 1. 

175. (Withdrawn) The process of claim 171. 172. 173 or 174, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.001 to about 25 weight percent. 

176. (Withdrawn) The process of claim 171, 172. 173 or 174, wherein the non- 
proteinaceous cataiyst is present at a concentration of about 0.01 to about 10 weight percent. 

177. (Withdrawn) Tlie process of claim 171, 172, 173 or 174. wherein the non- 
proteinaceous catalyst Is present at a concentration of about 0.05 to about 6 weight percent. 

1 78. (Withdrawn) The process of claim 139. wherein the unmodified blomaterial is a 
composite material comprising a relatively Inelastic phase selected from the group consisting of: 
carbon, hydroxy apatite, tricaidum phosphate, silicates, ceramics, and metals, and a relatively 
elastic phase selected from the group consisting of: polymery and biopolymers. 

1 79. (Withdrawn) The process of claim 1 78. wherein the non-proteinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of manganese(ll) 
pentaaza complexes, manganese(lll) pentaaza complexes, iron (II) pentaaza complexes, 
Iron(lli) pentaaza complexes, manganese (II) salen complexes, manganese (III) salen 
complexes, iron (II) salen complexes, iron(lil) salen complexes, manganese (II) porphyrin 
complexes, manganese(lll) porphyrin complexes, iron (II) poiphyrin complexes, and iron(lll) 
porphyrin complexes. 

1 80. (Withdrawn) The process of claim 1 78, wherein the non-proteinaceous catalyst 
for the dismutation of superoxide Is selected from the group consisting of manganese and iron 
chelates of pentaazacyciopentadecane compounds, which are represented by the following 
fonmuia: 
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wherein M is a cation of a transition metaF, preferably manganese or iron; wherein R, R', 
Ri, R'l. Ra. R 3. Ra, R's, R4. RU, Re, R s. R'bp R?, R'?. Re, R's. R9, and R'& independently 
represent hydrogen, or substituted or unsubstituted alkyi, alkenyl, alkynyl, cydoalkyl. 
cycloalkenyl, cycloalkylalkyi, cydoalkylcycloalkyi, cycloalkenylalkyi, alkylcycloalkyl. 
alkylcydoalkenyl, alkenylcycloalkyi, alkenylcycloalkenyl, heterocyclic, aryl and aralkyi radicals; 
Ri or R'l and Ra or R'2, R3 or R 3 and R* or R\, Rg or R'g and Ra or R R7 or RV and R5 or R'a, 
and Rg or R 0 and R or R' together with the carbon atoms to which they are attached 
independently form a substituted or unsubstituted, saturated, partially saturated or unsaturated 
cyclic or heterocyclic having 3 to 20 carbon atoms; R or R' and Ri or R'i, R2 or R'2 and R3 or R'3, 
R4 or R 4 and Rg or R'5, Rg or Re and R7 or R V, and Ra or R'e and Ro or R 9 together with the 
carbon atoms to which they are attached independently fonm a substituted or unsubstituted 
nitrogen containing heterocycle having 2 to 20 carbon atoms, provided that when the nitrogen 
containing heterocycle is an aromatic heterocyde which does not contain a hydrogen attached 
to the nitrogen, the hydrogen attached to the nitrogen as shown in the above formula, which 
nitrogen is also in the macnDcyclic ligand or complex, and the R groups attached to the included 
ca*on atoms of the macrocycle are absent; R and R\ Ri and R'l, R2 and R'a, Rg and R'3, R4 
and R'4, Rs and R'5, Re and R'b, R7 and RV, Rs and Ra. and Rg and R'9. together with the carbon 
atom to which they are attached independently fonm a saturated, partially saturated, or 
unsaturated cydic or heterocydic having 3 to 20 carbon atoms; and one of R, R\ R^, R'l, R2. 
R2, R3. R'a, R4, R4, R5, Rs, Re. R'e, R7, RV, Ra. R'a, Rg. and R'q together with a different one of 
R, R\ Ri, R'l, Rj, R'a. Ra* RVi R4» R4. Rsf R'sr Re* R'g. R7> RVi Ra» R'e» Rsi and R'g which ts 
attached to a different carbon atom in the macrocyclic ligand may be bound to form a strap 
represented by the fomnula 

— (CH2). ~ M - (CHa)^, ^ L - - I — (CH2)y - 

wherein w, x, y and z independently are integers from 0 to 1 0 and M. L and J are 

independently selected from the grciup consisting of alkyi, alkenyl. alkynyl. aryl, cydoalkyl, 
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heteroaryl. alkaiyl, alkheteroaryl, aza. amide, ammonium, oxa, thia, sulfonyl, sulfinyl, 
sulfonamide, phosphoryl, phosphinyl, phosphino, phosphonlum, keto, ester, alcohol, carbamate, 
urea, thiocarbonyl, borates, boranes, boraza, silyl. siloxy. silaza and combinations thereof; and 
combinations thereof; 

and wherein X. Y and Z are independently selected fi-om the group consisting of halide, 
0X0, aquo, hydroxo. alcohol, phenol, dioxygen, peroxo. hydroperoxo, alkylperoxo. arylperoxo, 
ammonia, alkylamino, arylamino, hetenocydoalkyl amino, heterocycloaryl amino, amine oxides, 
hydrazine, alkyi hydrazine, aryl hydrazine, nitric oxide, cyanide, cyanate, thlocyanate, 
isocyanate, isothiocyanate. alkyl nitrile, aryJ nitrite, alkyi isonitrlle, aryl fsonitrile, nitrate, nitrite, 
azido. alkyl sulfonic add, aryl sulfonic acid, alkyl sulfoxide, aryl sulfoxide, alkyl aryl sulfoxide, 
alkyl sulfenic acid, aryl sulfenic acid, alkyl sulfinic add. aryl sulfinic add, alkyl thiol carboxyllc 
add. aryl thiol carboxylic add. alkyl thiol thlocarboxj^ic add, aryl thiol thiocarboxylic add, alkyl 
carboxylic add (such as acetic add, trtfluoroacetic acid, oxalic add), aryl carboxyllc add (such 
as benzoic add, phthalic add), urea, alkyl urea, aryl urea, alkyl aiyl urea, thiourea, alkyl 
thiourea, aryl thiourea, alkyl aryl thiourea, sulfate, sulfite, bisulfate. bisulfite, thiosulfate. 
thiosulfite. hydrosulfite. alkyl phosphine. aiyl phosphine, alkyl phosphine oxide, aryl phosphlne 
oxide, alkyl aryl phosphine oxide, alkyl phosphine sulfide, aryl phosphine sulfide, alkyl aryl 
phosphine sulfide, alkyl phosphonic add, aryl phosphonic add, alkyl phosphlnic add, aryl 
phosphinic add, alkyl phosphinous acid, aryl phosphinous add, phosphate, thiophosphate, 
phosphite, pyrophosphite, triphosphate, hydrogen phosphate, dlhydrogen phosphate, alkyl 
guanldino, aryl guanidino. alkyl aryl guanidino, alkyl carbamate, aryl carbamate, alkyl aryl 
carbamate, alkyl thiocarbamate aryl thiocarbamate, alkyl aryl thiocartjamate. alkyl 
dithiocarbamate, aryl dithiocarbamate, alkyl aryl dithiocarbamale. bicarbonate, carbonate. 
perchtoratB, chlorate, chlorite, hypochlorite, perbromate, bromate, bromite, hypobromite, 
tetrahalomanganate, tetrafluoroborate, hexafluorophosphate, hexafluoroantimonate, 
hypophosphite, iodate. pericdate, metaborate. tetraaryf borate, tetra alkyl borate, tartrate, 
salicylate, sucdnate, dtrate, asoorbate. saccharinate. amino add, hydroxamic add, thiotosylate, 
and anions of ion exchange resins. 

181. (Withdrawn) The process of daim 1 78, wherein the non-proteinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of Compounds 1-54 of 
Table 1, 

1 82. (Withdrawn) The pnscess of daim 1 78. wherein the norvproteinaceous catalyst 
for the dismutation of superoxide is selected from the group consisting of Compounds 16, 27, 
38, 40, 42. 43, 51 . 52, 53, and 54 of Table 1 . 
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183. (Withdrawn) The process of claim 179, 180, 181, or 182, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.001 to about 25 weight percent. 

184. (Withdrawn) The process of claim 179, 180, 181, or 182, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.01 to about 10 weight percent. 

185. (Withdrawn) The process of daim 179, 180, 181 , or 182, wherein the non- 
proteinaceous catalyst is present at a concentration of about 0.05 to about 5 weight percent. 

186. (Withdrawn) A biomateriai modified by a combination of methods selected from 
the group consisting of the method of claim 64, the method of claim 120, and the method of 
claim 139. 

187. (Withdrawn) A biocompatible article comprising a biomateriai modified with at 
least one non-proteinaceous catalyst for the dismutation of superoxide or a ligand precursor of a 
non-proteinaceous catalyst for the dismutation of superoxide, wherein said catalyst or ligand 
precursor is presented on a surface of said article. 

1 88. (Withdrawn) The biocompatible article of Claim 1 87, wherein at least a portion of 
the article comprising ttie modified biomateriai is implanted within a mammal. 

189. (Withdrawn) The biocompatible article of claim 187, wherein said surface Is 
exposed to biological fluids. 

190. (Withdrawn) The biocompatible article of claim 187, further comprising at least 
one other biomateriai modified with at least one non-proteinaceous catalyst for the dismutation 
of superoxide or a ligand precursor of a non-proteinaceous catalyst for the dismutation of 
superoxide. 

191 . (Withdrawn) The biocompatible article of claim 187, wherein the article is a stent, 
and the modified biomateriai Is a metal. 

192. (Withdrawn) The biocompatible article of claim 187, wherein the article is a 
nerve growth channel, and the modified biomateriai is a hyaluronic add ester. 

193. (Withdrawn) The biocompatible artide of dalm 187, wherein the article is a 
woven vascular graft, and the modified biomateriai is a polymer. 

194. (Withdrawn) The biocompatible article of daim 190, wherein the artide is a 
cardiac stimulator lead wire, and wherein one modified biomateriai is a metal and one other 
modified biomateriai is a polymer. 

195. (Withdrawn) A process for making a bisimine intermediate in the synthesis of a 
transition metal chelated pentaazacyclopentadecane complex having superoxide dismutating 
activity, said intermediate being represented by the following formula: 
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wherein M is a cation of a transition metal, preferably manganese or iron; wherein R2, 
Ra, R'a, R4, R'4, R5. R'51 Re, R'e, R?, R 7. Ra. R Rs. Rio, R11. and R12 independently represent 
liydrogen, or substituted or unsubstituted alkyl, all^enyl, alkynyl, cydoallcyl, cycloall^enyl, 
cycloalkylallcyl, cydoall<ylcydoall<yl, cycioalkenylalkyi, alkylcydoalkyi, alkylcydoalkenyl. 
alkenyicycioaikyl. alkenylcydoalkenyl. heterocydic, aryl and araikyi radicals; R3 or R 3 and R4 or 
R4, R5 or R5 and Rg or Re, R7 or RV and or R's, togetlier with the carbon atoms to which 
they are attached independently form a substituted or unsubstituted, saturated, partially 
saturated or unsaturated cydic or heterocyclic having 3 to 20 carbon atoms; or and R3 or R'^, 
R4 or R 4 and Rg or R'^, Re or Re and R7 or R V, and Re or R » and Rq together with the carbon 
atoms to which they are attached independently form a substituted or unsubstituted nitrogen 
containing heterocyde having 2 to 20 carbon atoms, provided that when the nitrogen containing 
heterocycle is an an^matic heterocyde which does not contain a hydrogen attached to the 
nitrogen, the hydrogen attached to the nitrogen as shown in the above formula, which nitrogen 
is also in the macrocydic ligand or complex, and the R groups attached to the included carbon 
atoms of the macrocyde are absent; R2 , R3 and R'3. R4 and R'4, R5 and R'5, Re and R's. R7 and 
RV, Rs and R e. and Rg, together with the carbon atom to vMch they are attached independently 
form a saturated, partially saturated, or unsaturated cydic or heterocyclic having 3 to 20 carbon 
atoms; and one of R2, Rg, R'3. R4, R4. R5. R's. Re. R'e, Rr. RV, Ra. R'a, and Re. together with a 
different one of R2, RV. R3. R V, R4. R 4, R5, R Re. R'e, R7. RV, Re, R's, Ra. and which is 
attached to a different carbon atom in the macrocydic ligand may be bound to form a strap 
represented by the formula 

— (CH2)x — M - {CHz)^ — L — (CHz)t — I — (CHsJy — 
wherein w, x, y and z independently are integers from 0 to 10 and M, L and J are 
independently selected from the group consisting of alkyl, alkenyl, alkynyl, aryl, cycloalkyi, 
heteroaryl, aiKaryl, alkheteroaryl, aza, amide, ammonium, oxa, thia» sulfonyl, sutfinyl, 
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sulfonamide, phosphoryl, phosphinyl, phosphino» phosphonium. keto, ester, alcohol, carbamate, 
urea, thiocarbonyl. borates, boranes, boraza, silyl, siloxy, silaza and combinations thereof; and 
combinations thereof, 

and wherein X, Y and Z are independently selected from the group consisting of halide, 
oxo. aquo. hydroxo, alcohol, phenol, dioxygen. peroxo, hydroperoxo, alkylperoxo, arylperoxo, 
ammonia, alkylamino, arylamino, heterocycloalkyi amino, heterocycloaryl amino, amine oxides, 
hydrazine, alkyi hydrazine, aryl hydrazine, nitric oxfde, cyanide, cyanate, thiocyanate, 
feocyanate, isothiocyanate, alk^ nitrile, aryl nitrile, alky! isonitrile, aryl isonitrile, nifrate, nitrite, 
azido, alkyI sulfonic acid, aryl sulfonic acid, alkyI sulfoxide, aryl sulfoxide, alkyI aryl sulfoxide, 
alkyI sulfenic add, aryl sulfonic acid, alkyi sulflnic acid, aryl sulflnic acid, alkyI thiol carboxylic 
acid, aryl thiol carboxylic acid, alkyI thiol thiocarboxylic add. aryl thiol thiocarboxylic add. alkyI 
carboxylic acid (such as acetic acid, trifluoroacetic acid, oxalic acid), aryl carboxylic acid (such 
as benzoic add, phthalic add), urea, alkyI urea, aryl urea, alkyI aryl urea, thiourea. alkyI 
thiourea, aryl thiourea, alkyl aryl thiourea, sulfate, sulfite, bisulfate, bisulfite, thiosulfate, 
thiosulfite. hydrosulfite, alkyl phosphine. aryl phosphine, alkyl phosphine oxide, aryl phosphine 
oxide, alky] aryl phosphine oxide, alkyl phosphine sulfide, aryJ phosphine sulfide, alkyl aryl 
phosphine sulfide, alkyl phosphonic add, aryl phosphonic acid, alkyl phosphinic add, aryl 
phosphinic acid, alkyl phosphinous acid, aryl phosphinous add, phosphate, thiophosphate, 
phosphite, pyrophosphite, triphosphate, hydrogen phosphate, dihydrogen phosphate, alkyl 
guanidino, aryl guanidino, alkyl aryl guanrdino. alky) carbamate, aryl carbamate, alkyl aryl 
carbamate, alkyl thtocarbamate aryl thiocarbamate, alkyl aryl thiocarbamate. alkyl 
dithiocarbamate, aryl dtthlocarbamate, alkyl aryl dithiocarbamate. bicartxjnate, carbonate, 
perchlorate. chlorate, chlorite, hypochlorite, perbromate, bromate, bromlte, hypobromite, 
tetrahalomanganate, tetrafluoroborate, hexafluorophosphate. hexafluoroantimonate. 
hypophosphite. iodate, periodate, metaborate, tetraaryl borate, tetra alkyl borate, tartrate, 
salicylate, sucdnate, citrate, ascorbate, saccharinate, amino add, hydroxamic acid, thiotosylate. 
and anions of ion exchange resins: 

said process comprising combining a 2.6 dicarbonyl substituted pyridine, which is 
represented by the following formula: 
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and a tetraamine, which is represented by the following formula: 




and a transition metal ion, under basic condrtions, whereby the tetraamine and the 2,6 
dicarbonyl substituted pyridine are cycllzed around the transition metal ion to form a bisimine 
chelated with the transition metal ion, 

196. (Withdrawn) A process for making a transition metal chelated 
pentaazacyclodecane complex catalyst for the dismutation of supen^xide comprising redudng a 
bisimine produced by the process of claim with ammonium fonmate in the presence of a 
palladium catalyst. 

197. -199. (Canoelled) 

200. (Currently amended) A modified biomaterial of claim 3, wherein the non- 
proteinaceous catalyst comprises 

manganese(ll)dichlara-[(4R, 9R, 14R. l9R)-3, 10, 13, 20, 26- 
pentaazatricycloI20.3,1 .tf* ®.0^*''^hexacosa 1 (26), 22(23), 24(25)-triene]; 
Mangano c o( l l)d r chloro [(1R, 9 R, 1 4 R. 19R) 3, 10, 13, 20, 26 
ponta a z a t o tracyclo[2Q.3,1.0(rt, 9)0(1 4 ,1 9 )]h0)caG0ca 1(26), 22(23),2^ triono] ; 

manganes€(ll)dichlorcK[(4R, 9R, 14R, 19R)-3, 10. 13, 20, 26- 
pentaazatrlcyclo[20.3.1 .0^•^0^'^•■' Y24"Chloro-hexacosa-1 (26). 22(23), 24(25)-triene]; 
Manganooo(l l )d ieW oro - [(4R, 9R, 1^R> 19R) - 3, 10, 13, 20, 26 

pontaagatetrocyGlo[2Q.3.1.0(^^Q)0(1d^10)] 2^ - chlorQ - hoxoooca 1(26), 22(23),21 tr i ono]; 

or 

manganese(ll)dichlorD-[{4R, 9R, 14R. 19R)-3, 10, 13. 20, 26- 
pentaazatricyclo[20.3.1.0*-°.0'*'' V24-thioethylamine-hexacosa-1 (26), 22(23), 24(25)- 
triene], 

Man9onooo(l l )dichloro [(^R, 9R, 11R, 10R) 3, 10, 13, 20, 26 

p e nt a azatetraoyolo[20.3.1.Q(^,9)0(11,10)] 2^ - th i o e thylamino h oxacosa - 1 (26), - 22(23),2 4 
triene]. 

201 , (Currently amended) A modified biomaterial of claim 200, wherein the non- 
proteinaceous catalyst consists of mangan©s©(ll)dIch!orO"[(4R, 9R, 14R, l9R)-3, 10, 13, 20, 26- 
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pentaazatricydol20.3.1 .0-^O^'-^^hexacosa 1 (26). 22(23). 24{25Hriene] MonganoGo(ll)dichl nm 
[(,]r,or,.1i r .in n- nnnt. ..^t ctrQcvcloP n- ^ 1 .0( 1 .0)0(1 1.in)]h run r o.-n 

aQ(20).g1 trione] , 

202 (Currently amended) A modified biomaterial of claim 200. wherein the non- 
proteinaceous catalyst consists of manganese(ll)diohloro-[(4R, 9R. 14R. 19R)-3. 10. 13. 20, 26- 
pentaazatricydot20.3.1.0*».0^*'1-24K:hloro-hexacosa.1(26). 22(23). 24(25).tr.ene] 

MangancocdDdi oh l ur o [m. OP. 1 m. lOPQ L l *^ - 1^. '' ^ 

pU.Li ^tGtracy r ! n [e0.3.1.0(1.O) n (i1,1O)l 21 Oh l oro ho ynrn po 1(26) , ^o('>S).a4^bfefte}. 

203 (Cuirently amended) A modified biomaterial of claim 200. wherein the non- 
proteinaceous catalyst consists of manganese(ll)dichloro-[{4R. 9R. 14R. 19R)-3. 10. 13. 20. 26- 
pentaa2atricyclo[20.3.1.0*«.0^*-^^-24.thioethylamine-hexacosa-1(26), 22(23), 24(25)-tnene] 

M jnganGSodDd ir Jiloro [(IK np/l 4 n. lOR) J. 1 0 . 1^. -> fi 

tp 0.3.1.0C1,0)0(1 1.1^)1 '"^ "^innthyiiminn hcxaooca 1(? 0 ). llg(23).2^ tnpne j. 

204. (Previously presented) A modified biomaterial of claim 3. wherein the non- 
proleinaceous catalyst comprises a compound of stmcture: 




I CI ,,n; 



H 




CI 
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205. (Previously presented) The modified biomaterial of cJaim 204, wherein the non- 
proteinaceous catalyst consists of a compound of structure: 




206. (Previously presented) The modified biomaterial of claim 204. wherein the non- 
proteinaceous catalyst consists of a compound of structure: 

CI 
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207. (Previously presented) The modified biomaterial of claim 204, wlierein the nori' 
proteinaceous catalyst consists of a compound of structure: 




208. (Currently amended) A modified biomaterial of claim 52, wherein the non- 
proteinaoeous catalyst comprises 

manganese(ll)dichloro-[(4R, 9R, 14R, l9R)-3. 10, 13. 20. 26- 
pentaazatricycloI20.3.1.0*^0'*^'l-24-chloro-hexacosa-1(26), 22(23). 24(25)-triene]: 

Fft a fl ganoGo(ll)dichtoro [(^R. OR. 11 R. 10R) 3, 10, 13. 20. 26 - 
pcntaQzatotracyc l o[2Q,3.1. 0(^,9)0(1 1.1 0)]hO)COOQoa 1(26). 22(23),21 trlon ^ 

manganese{ll)dichloro-[(4R. 9R. 14R. l9R)-3. 10. 13. 20. 26- 
pentaazatricyclo[20.3.1 .0*•^0^^''^-24^chlo^o-hexacosa-1(26), 22(23), 24(25Vtr1ene]: 
m anganoso([ l )d l chloro [(1R, OR. I'IR. 1 9 R) - 3 , 10, 13r20 rae- 
pontoQgatotmcyc l o[20.3.1.0(1.0)0(11.10)] - 21 ch l oro hoxacooa 1(26). 22(g3).21 trione] ; 

or 

manganese(ll)dlchloro-[(4R, 9R, 14R, 19R)-3. 10, 13, 20. 26- 
pentaazatrlcyGlo[20.3.1.0*•^0^*'^^24-thioethylamine-hexacosa-1 (26), 22(23), 24(25)- 
trlene]. 

manganooo( l l)dlohloro [(1R. OR, 11R. 10R) 3. 10. 13. 20. 26 - 

p O B toaz:atotracyoio[20.3.1 ; 0(1.0)0(11.l0)] 2 4 thioothylamino ho)cacoca 1(26). 22(23).2 ' 1 
trien e j r 

209. (Currently amended) A modified biomaterial of claim 208, wherein the non- 
proteinaceous catalyst consists of manganese(ll)dichl0r0-[(4R, 9R, 14R, 19R)-3, 10, 13, 20, 26- 
pentaazatricyclo[20.3.1.0*•^0'*•■'^hexacosa 1(26). 22(23). 24(25)-triene] manganoDo(l l )dichloro - 
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[( 4 n. OR. 1'lRr10R) - 3. 10. 13. 20. 36 pontaazatotracyclo[a0 . 3.1 . 0(^,0)Q(11.10)]hexacosa - 
1(26). 22(23).2^ triono] , 

21 0 (Currently amended) A modified biomaterial of claim 208. wherein the non- 
prateinaceous catalyst consists of manganese(ll)dichloro-[(4R. 9R, 14R, 19R)-3, 10, 13, 20, 26- 
pentaazatricyclo[20.3.1 .0* •^0^*•'^-24-chlo^o-hexacosa-1 (26). 22(23). 24(25)-triene]. 
mangonos e (l l )dich l oro [('IR. OR^ I^Ri t9R)3. 10. 13. 20, 26 - 
pontoazatGtraoyo l o[2Q.3. 1.0(1 .0)0(11, 10)] 2<1 oh l orohexacoBa - 1(26)i a3(33).2^ trione] . 

21 1 , (Currently amended) A modified biomaterial of claim 208, v\^erein the non- 
proteinaceous catalyst consists of manganese(li)dichloro-[(4R, 9R, 14R, 19R)-3, 10, 13, 20, 26- 
pentaazatricyclo[20.3.1 .0*^0"'"^^-24-thioethylamine-hexacosa.1 (26). 22(23), 24(25)-triene] 
manganooo( ll )diohloro - [(4R. OR. 11R. 10R) 3. 10. 13« 20, 26 - 

p e fi toogototraoydo[20.3.1.0(4.0)0(1^.10)] - 2^ - thio e thylamino hoxaoooa 1(26). 22(23).21 triono] . 

21 2. (Previously presented) A modified biomaterial of dalm 52. wherein the non- 
proteinaceous catalyst comprises a compound of structure: 




or 

-51 - 
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21 3, (Previously presented) The modified biomaterial of claim 212, wherein the non- 
proteinaceous catalyst consists of a compound of structure; 




214. {Previously presented) The modified biomaterial of claim 212, wherein the non- 
proteinaceous catalyst consists of a compound of structure: 
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CI 




21 5. (Previously presented) The modified biomalerial of claim 212, wherein the non- 
proteinaceous catalyst consists of a compound of structure: 




216- (New) A modified biomaterial useful for the dismutation of superoxide comprising 
an admixture of at least one non-proteinaceous catalyst for the dismutation of superoxide and a 
biomaterial substantially compatible with a biological system, wherein the non-protelnaceous 
catalyst for the dismutation of superoxide comprises a manganese or iron chelate of 
pentaazacydopentadecane compound represented by the following formula: 
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R' 




wherein M is a cation of a transition metal selected from the group consisting of 
manganese and iron; 

wherein R, R', Ri, R'l, R2, R'2, R3, R3. FI4, R'4, Rs. R's. Re, RV. R7. RV. Rs, R'a, R9, and R'o 
independently represent hydrogen, or substituted or unsubstituted alkyi, alkenyl, alkynyl, 
cycloalkyl. cycloalkenyl, cycloalkylalkyi, cycloalkylcycloalkyi, cydoalkenylalkyL alkylcydoalkil, 
alkylcycloalkenyl, alkenylcycloalkyi, alkenylcycloalkenyl, heterocyclic, aryl and aralkyl radicals; 
or 

one or more of (a) Ri or R\ and R3 or R'2, (b) R3 or R'3 and R4 or R'4, (c) R5 or R's and 
Re or Re, (d) R7 or R'7 and Re or R'a, and (e) Re or R 9 and R or R' together with the carbon 
atoms to which they are attached independently form a substituted or unsubstituted, saturated, 
partially saturated or unsaturated cyclic or heterocyclic ring having 3 to 20 carbon atoms and 
any of R, R'. Rt, R'l, R2, R2. R3. R3. R4, R4, Rs. R's. Re. R's. Rr, R V, Re, R's, Re, and R'o not 
forming said cyclic or heterocyclic ring are as defined above; or 

one or more of (a) R or R' and Ri or R^, (b) R2 or R2 and R3 or R3, (c) or R4 and R5 
or R's, (d) Re or R'e and R7 or RV. and (e) Rs or R a and Rg or R'g together with the carbon atoms 
to which they are attached Independently form a substituted or unsubstituted nitrogen containing 
heterocyde having 2 to 20 carbon atoms and any of R. R', Ri, R'l, R2, R2, R3. R'3, R4, R'4. R5, 
R'si Re, R's, R7, R 7i Re, R'e. R91 and R's not fonning said heterocyde are as defined above, 
provided that when the nitrogen containing heterocyde is an aromatic heterocyde which does 
not contain a hydrogen attached to the nitrogen, the hydrogen attached to the nitrogen as 
shown in the above formula, which nitrogen Is also In the macrocyclic ligand or complex, and 
the R groups attached to the included carbon atoms of the macrocycle are absent; or 

one or more of (a) R and R', (b) Ri and R'i, (c) R2 and R'2. (d) R3 and R3, (e) R4 and R'4. 
(f) Rs and R's, (g) Re and R'e, (h) R7 and R V, (i) Re and R's. and (j) Rg and R's together with the 
carbon atom to which they are attached Independently form a saturated, partially saturated, or 
unsaturated cyclic or heterocyclic ring having 3 to 20 carbon atoms and any of R, R', Ri, R'i, R2, 
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Rs. PU, RU, Rs, R's, Re, R'e, R7. R V, Re, R a, R9. and R'9 not forming said cyclic or 
heterocyclic ring are as defined above; or 

one of R, R'. Ri, R2, R2, R3, Rs. R4, Rs. R s. Re. R'e, R7, R V. Ra. Ra, Re, and R's 
togetlier with a different one of R. R\ Ri, R'l, R2. R2. R3, Rs, R4. Rd, R5. R's. Re. R'e, R7. R'?, Rs. 
R'a. R9, and R'o which is attached to a different carbon atom in the maCTocyclic ligand may be 
bound to form a strap represented by the fonmula: 

- (CHz)^ — M — (CH2)w — L — {CH2). — I — {CH2)y — 

wherein w, x, y and 2 independently are integers from 0 to 10 and M, L and J are 
independently selected from the group consisting of alkyi, alkenyl. alkynyl. aryl, cycloalkyl. 
heteroaryl, alkaryl. alkheteroaryl, aza, amide, ammonium, oxa, thia. sulfonyl, sulfinyl. 
sulfonamide, phosphoryl, phosphinyl, phosphino, phosphonlum, keto, ester, alcohol, carbamate, 
urea, thiocarbonyl, borates, boranes, boraza. silyl, siloxy, silaza and combinations thereof; and 
combinations thereof and any of R, R*, Ri, R'l, R2, R'2, R3. R'a, R4. R*. Rs. R's. Ra, Re. R?, RV. 
R», R'e. Ro» and R's not forming said strap are as defined above; and 

wherein X, Y and Z are independently selected from the group consisting of halide, 0x0, 
aquo, hydroxo, alcohol, phenol, dioxygen, peroxo, hydroperoxo, alkylperoxo, arylperoxo. 
ammonia, alkylamino, arylamlno, heterocycloalkyi amino, heterocycloaryl amino, amine oxides, 
hydrazine, alkyl hydrazine, aryl hydrazine, nitric oxide, cyanide, cyanate, thiocyanate, 
isocyanate. isothk5Cyanate, alkyl nitrile, aryl nitrile. alkyl isonitrile. aryl isonitrile, nitrate, nitrite, 
azido, alkyl sulfonic acid, aryl sulfonic acid, alkyl sulfoxide, aryl sulfoxide, alkyl aryl sulfoxide, 
alkyl sulfenic add, aryl sulfonic acid, alkyl sulfinic add, aryl sulfinic add, alkyl thiol carboxylic 
add. aryl thiol carboxylic add, alkyl thiol thiocarboxylic acid, aryl thiol thiocarboxylic acid, alkyl 
carboxylic acid (such as acetic add, trifluoroacetic add, oxalic add), aryl carboxylic acid (such 
as benzoic add, phthalic add), urea, alkyl urea, aryl urea, alkyl aryl urea, thiourea, alkyl 
thiourea, aryl thiourea, alkyl aryl thiourea, sulfate, suifite. bisutfate, bisulfite, thiosutfate. 
thiosuifite, hydrosufflte, alkyl phosphine, aryl phosphine, alkyl phosphine oxide, aryl phosphine 
oxide, alkyl aryl phosphine oxide, alkyl phosphine sulfide, aryl phosphine sulfide, alkyl aryl 
phosphine sulfide, alkyl phosphonic add, aryl phosphonic add, alkyl phosphinic acid, aryl 
phosphlnic add, alkyl phosphinous add, aryl phosphinous add, phosphate, thiophosphate, 
phosphite, pyrophosphite. triphosphate, hydrogen phosphate, dihydrogen phosphate, alkyl 
guanldino, aryl guanidino, alkyl aryl guanidino. alkyl carbamate, aryl carbamate, alkyl aryl 
carbamate, alkyl thiocarbamate aryl thiocarbamate, alkyl aryl thiocarbamate, alkyl 
dithiocarbamate. aryl dithlocarbamate, alkyl aryl dithiocarbamate, bicarbonate, carbonate, 
perchlorate, chlorate, chlorite, hypochlorite, perbromate. bromate, bromite, hypobromite, 
tetrahaiomanganate, tetrafluoroborate, hexafluorophosphate, hexafluoroantimonate, 
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hypophosphite, iodate, periodate, metaborate, tetraaryl borate, tetra alkyi borate, tartrate, 
salicylate, succinate, citrate, ascorbate. saccharinate, amino acid, hydroxamic acid, thiotosylate, 
and anions of Ion exdiange resins, 

217. (New) The modified biomaterial of claim 216, wiierein the non-proteinaceous 
catalyst is present at a concentration of about 0.001 to about 25 weight percent. 

218. (New) The modified biomaterial of claim 217. wherein the nons)roteinaceous 
catalyst is present at a concentration of about 0.01 to about 10 weight percent. 

219. (New) The nrrcMdrfied biomaterial of claim 218. wherein the non-proteinaceous 
catalyst is present at a concentration of about 0.05 to about 5 weight pen:»nt 

220. (New) A modified biomaterial of claim 21 6, wherein the non-proteinaceous 
catalyst comprises 

manganese(II)dichloro-[(4R, 9R, 14R, 19R)-3. 10. 13. 20, 26- 
pentaazatricydo[20.3.1 .0^ ^0'^-^ V24-chloro-hexacosa-1 (26), 22(23), 24(25)-triene]; 

manganese(ll)dichloro-I(4R, 9R, 14R, 19R)-3, 10, 13. 20, 26- 
pentaazatricyclo[20.3,1.0^'^.0'*'''^-24-chlorO"hexacos9-1(26). 22(23). 24(25)-triene]; 

or 

manganese(ll)dichloro-[(4R, 9R, 14R, 19R>3. 10. 13. 20. 26- 
pentaa2atricyclo[20.3.1 .0* ^0^^'^^-24-thioethylamine-hexaoosa-1 (26), 22(23). 24(25)- 
triene]- 

221 . (New) A modified biomaterial of claim 220, wherein the non-proteinaceous 
catalyst consists of manganese(ll)dichloro-[(4R. 9R, 14R, 19R)-3, 10, 13, 20, 26- 
pentaazatricyclo[20.3.1,0^^0^^*^^hexaoosa 1(26), 22(23), 24(25)-triene]. 

222 (New) A modified biomaterial of claim 220, wherein the non-proteinaceous 
catalyst consists of manganese(ll)dichloro-[(4R, 9R. 14R, 19R)-3, 10. 13. 20. 26- 
pentaazatricyclo[20.3.1 .0*^0^^-^®]-24Hdi[oro-hexacosa-1 (26), 22(23). 24(25)-triene]. 

223. (New) A modified biomaterial of claim 220, wherein the non-proteinaceous 
catalyst consists of manganese(ll)dich[oro-[(4R, 9R, 14R, 19R)-3, 10. 13. 20, 26- 
pentaazatricyclo[20.3.1 .0'^'^O^'^'^^l-24-thloethylamlne-hexaoosa-l (26), 22(23), 24(25)-triene]. 

224. (New) A modified biomaterial of claim 216, wherein the non-proteinaceous 
catalyst comprises a compound of structure: 
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225. (New) The modrfied biomaterial of daim 224, wherein the non-proteinaceous 
catalyst consists of a compound of stnjcture: 
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226. (New) The modified biomaterial of claim 224, wherein the non-proteinaceous 
catalyst consists of a compound of structure: 

CI 




227. (New) The modified biomaterial of claim 224, wherein the non-proteinaceous 
catalyst consists of a compound of structure: 
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